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2. Intersection Capacity Analysis Calculations



. |
.-F': Hall & Poreman. Inc.

= ngineering - Surveying - Planning - Landscape Architecture
SUBJECT BY DATE JOB NO. SHEET OF
SUMMARY ™ 22-Apr-13 VV.130048.0000 1 QOF
E/W STREET : STATE LANE DRIVE PROJECT YEAR 2014
N/S STREET : HIGHWAY 38 PROJECTED GROWTH . 20
CONDITION : AM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
é-} =
b ‘cﬁi ) 3 o~
o~ o
-2 4
£ A~
) *‘ éi~l. -
t.
EXISTING GEOMETRICS PROPOSED GEQOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS
EXISTING + EXISTING + YEAR 2035 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT
SCENERIO #
STATE LANE DRIVE
EB LEFT 35 0 35 0 35 50 50
EB THRU 0 15 20 5 20
EB RIGHT 0 5 0 5 5
WB LEFT 10 0 10 10 20 16 25
WB THRU 5 0 5 15 20 5 20
WB RIGHT 190 0 200 25 225 280 305
HIGHWAY 38
NB LEFT 5 0 5 0 5 5 5
NB THRU 50 5 55 -5 50 75 70
NB RIGHT 5 0 5 10 15 5 15
SB LEFT 70 0 75 25 100 105 130
5B THRU 45 15 60 -5 55 80 75
SB RIGHT 10 0 10 0 10 15 15
TOTALS 435 20 470 90 560 645 735

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.524.9100 Tel/ 760.524.9101 Fax
Temecula Office; 951.294.9300 Telf 951.294 9301 Fax



amr . Hall & Foreman, Inc.

Engineeting - Surveying - Planning « Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF 2
E/MW STREET  : STATE LANE DRIVE N/S STREET  : HIGHWAY 38

CONDITION : AM PEAK HOUR

NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3AXLE | LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3AXLE | LARGE 4(+) AXI E
RT _[THRU LT | RT [THRUY LT | RT |THRU| LT RT [THRU[ LT | RT |THRU[ LT | RT [THRY LT
0jojJojojoflo]Jolo]owo 0JlojojJofololo|lo]o
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EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3AXLE | LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3AXLE | LARGE 4(+) AXLE
RT [THRY LT | RT [THRUY LT ! RT {THRY LT RT {THRY| LT | RT [THRY LT | RT [THRY LT
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NORTH LEG SOUTHLEG EAST LEG WEST LEG

RT |[THRW LT | RT [THRY LT | RT [THRY LT | RT |[THRU| LT

1 J12]19f 2112|053 [1]3]o0o]o]s

3 J12j11|o]| 8]ofa@fo]1]1][1]s

3 18127 1 167 0§87 1] 2] 0] 4]
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TRUGK AUTO ROUNDED |  TRUCK
TOTAL | VOLUMES | TOTALS | TOTALS | PERCENTAGE

STATE LANE DRIVE

EB LEFT 0 34 M 35 0

EB THRU 0 3 3 0 2

EB RIGHT 1 3 4 25

WB LEFT 0 10 10 10 0

WB THRU 0 3 3 5 0 1

WB RIGHT 3 185 188 190 2

HIGHWAY 38

NB LEFT 0 0 0 5 0

NB THRU 2 46 48 50 4 6

NB RIGHT 1 3 4 5 25

SB LEFT 2 69 L4l 70 3

SB THRU 4 43 a7 45 B 6

SB RIGHT 1 8 9 10 11

Irvine Office: 714.665.4500 Tel/ 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284,7401 Fax
Victorville Office: 760.241.0595 Telf 760.241,1837 Fax
Temecula Office: 951.294.9300 Tel/ 851,294,9301 Fax




INTERSECTION TURM COUNT
PEAK HOUR

NORTH-SOUTH STREET: HWY 38

|

EAST-WEST STREET: STATE LANE DATE: 12-06-12
JURISDICTION: BIG BEAR
PEAK HOUR: 07:452M "
NORTH LEG I
TOTAL: 127 9 47 71 Total
1 12 19 || 1st ”
4 13 13 || 2nd
3 10 20 l 3rd ”
1 12 19 || 4th |
Rt Thru Lt |
EAST LEG TOTAL: 201 |
Rt 53| 32 :5; 50 :- !
Thru 1 0 1 1 3
Total 1st 2nd 3rd 4th Lt 3 1 2 4 10 i
34 8 5 12 92| Lt 1st 2nd 3rd —Zth Total
3 0 1 1 1| Thru
4 1 1 i 2| rt
WEST LEG TOTAL: 41 PEAR HOUR FACTORS
NORTH LEG = 0.96
Lt Thru Rt SOUTH LEG = 0.72
—— EAST LEG = 0.88
ist 0 12 2 WEST LEG = 0.79
2nd 0 8 4] ALL LEGS = 0.88
3rd 0 16 2
4th 0 12 0
Total 4g 4( TOTAL: 52
SOUTH LEG -
HOUR TOTAL: 421 Prepared by NEWPORT TRAFFIC STUDIES
td 99€V6YZ09, 99Ey6rc08.  dpeiZ0 ¢l L0 980



INTERSECTION TURNING COUNT “

NORTH-SOUTH STREET: HWY 38

EAST-WEST STREET: STATE LANE

TIME: 07:00RM-08:002M DATE: 12-06-12
NORTH LEG
” 5 43 55 I Total

10 18 lst

9 7 ﬂ 3rd

12 19—J 4th

Rt Thru Lt

2

}_ 1 12 11 2nd
1
1

Rt 28| 35| 39! 53| 155
Thru 0 0 1 1 2
Total 1st 2nd 3rd 4th Lt 3 2 2 3 10
21 7 2 4 8ff Lt lst 2nd 3xd 4th Total
2 0 0 2 0§ Thru
2 0 1 0 1 Rt

Lt Thru Rt

lst 0 9 0
2nd 0 4 0
3xrd 1] 10 0
4th 0 12 2
L —
Total 0 a5 ZJ

Prepared by NEWPORT TRAFFIC STUDIES
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INTERSECTION TURNING COUNT

NORTH-SOUTI STREET: HWY 38

EAST-WEST STREET: STATE LANE
TIME: 08:00AM-09:00AM DATE: 12-06-12 |
NORTH LEG
10 56 68 | Total “
4 13 13 || 1st
3 10 20 | 2na l
1 12 19 || 3ra !
El 2 21 16 || atn |
Rt Thru Lt |
Rt 32] 53| 50| 1] 176
Th:r.-u" 0 1 1 0 2 II
Total 1st 2nd 3rd 4th Lt H 1 2 4 1 8
32 5| 12 9 6| Lt lst 2nd 3rd 4th Total
3 1 1 1 o/l Thru
3 1 0 2 o| rt |
Lt Thru RL
lst 0 8 0
2nd 0 16 2
3rd 0 12 0
4th 0 8 :.J .
Total 0 44 _3| |
Prepared by NEWPORT TRAFFIC STUDIES
2d 00EBY700/ ooSwAPZNO,  dGEIZN 7L /0 08
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HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™

Agency/Co.: Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardinoc County
Units: U. §. Customary

Analysis Year: Existing Conditions

Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R L T R
Volume 5 50 5 70 45 10
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 5 56 5 78 51 11
Percent Heavy Vehicles 6 -- - - -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 o
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Apprecach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
vVolume 10 5 i90 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 11 5 215 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: BExists?/Storage No / No /
Lanes o 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbeound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 79 231 49
C{m) {vph) 1516 1536 966 466
v/ 0.00 0.05 0.24 0.11
95% queue length 0.01 0.16 0.94 0.35
Control Delay 7.4 7.5 9.9 13.6
LOS A A A B
Approach Delay 9.9 13.6

Approach LOS A B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSTS

Analyst: ™
Agency/Co. : Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Existing Conditions

Project ID: VV.130048.0000

East/West Street: State Lane Drive

North/South Street: Highway 38

Intersection Crientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 50 5 70 45 10
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 1 14 1 20 13 3
Hourly Flow Rate, HFR 5 56 5 75 51 11
Percent Heavy Vehicles 6 -~ -~ .- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 10 5 190 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 ¢c.88 0.88 0.88
Peak-15 Minute Volume 3 1 54 10 1 1
Hourly Flow Rate, HFR 11 5 215 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 lé

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed {ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog. Digtance
Speed to Signal
mph feet

82 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 56 51
Shared 1ln volume, major rt vehicles: 5 11
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculatiom
Critical Gap Calculation
Movement 1 4 7 8 8. 10 11 1z
L L L T R L T R

t(c,base) 4.1 4.1 7.1 6.5 6.2 7.1 5.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) G 4] 0 2 0 0 25
t(c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
£(3,1t) .00 0.00 0.00 6.00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 c.00 1.00 1.00 0.00
t(c) l-stage 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.4

2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 ] 10 11 12

L L L T R L T R

t (f£,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(£,HV) 0.90 0.90 0.90 c.920 0.90 0.90 0.90 0.90
P (HV) 3] 0 0 2 G 0 25
t(£) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
vVI(t) V{l,prot)

Movement 5
vit) V(1l,prot)

V prog



Total Saturation Flow Rate, & (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C ({sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(gl)

g(g2)

g(q)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
V{t) V{l,prot) VvI(t) V(l,prot)

alpha

beta

Travel time, t({a) {(sec)

Smoothing Factor, F

Proportion of conflicting flow, £

Max platooned flow, V(g,max)

Min platocned flow, Vic,min)

Duration of blocked peried, t(p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2) 0.000
pi(5) 0.000
p (dom)

p (subo)

Constrained or unconstrained?

Proportion

unblocked (1) {2) (3)
for minor Single-stage Two-Stage Procesgs
movements, p(x) Process Stage T Stage II

p(l)
p(4)
p(7)
p(8)
pi(9)
p(10)
pi{l11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 S 10 11 12

V c,x 62 61 288 288 58 392 285 56
B

Px

VvV ¢,u,x

Cr,x
C plat,x

Two-Stage Process



Stagel Stage2 Stagel Stage2 §Stagel StageZ Stagel Stagez2

Vic,x)

a 1500 1500 1500 1500
P({x)

Vic,u,x)

Cl(r,x)
C{plat,x)

Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12
Conflicting Flows 58 56

Potential Capacity 1008 949

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1008 949

Probability of Queue free St. 0.79 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 61 62

Potential Capacity 1536 1516
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1536 1516
Probability of Queue free St. 0.95 1.00
Maj L-Shared Prob Q free S5t. 0.95 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 288 285
Potential Capacity 625 628

Pedestrian Impedance Factor 1.80 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 0.94
Movement Capacity 590 592
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 288 392
Potential Capacity 668 571

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.94 0.94
Maj. L, Min T Adj. Imp Factor. 0.95 0.95
Cap. Adj. factor due to Impeding mvmnt 0.95 0.75
Movement Capacity 632 427

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free S5t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 288 285
Potential Capacity 625 628
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 0.94
Movement Capacity 530 592

Result for 2 stage process:

a
b

Ct 590 552
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. ' 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 288 392
Potential Capacity 668 571
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.54 0.94
Maj. L, Min T Adj. Imp Factor. 0.95 0.95
Cap. Adj. factor due to Impeding mvmnt 0.95 0.75
Movement Capacity 632 427

Results for Two-stage process:
a
Y
cCt 632 427

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (vph) 11 5 215 39 5 5

Movement Capacity (vph) 632 590 1008 427 592 049

Shared Lane Capacity (vph) 966 466




Worksheet 9-Computation of Effect of Flared

Minor

Street Approaches

Movement

7
L

8
T

C sep

Volume

Delay

Q sep

Q0 sep +1

round {Qsep +1)

632
11

590

1008
215

427

39 5

592

949
5

n max

C gh

EUM C sep
n

C act

966

46

6

Worksheet 10-Delay,

Oueue Length, and Level

of Service

Movement
Lane Config

8
LTR

1l
LTR

4
LTR

7

o

10 11

LTR

12

v (vph)

C{m) (vph)

v/c

95% gueue length
Control Delay
LOS

Approach Delay
Appreocach LOS

231
966
0.24
0.94

79
1536
0.05
0.16
7.5

1516
0.00
0.01
7.4

49
466
0.11
0.35
13.86

13.6

Worksheet 11-Shared

Major LT Impedance and Delay

Movement 2

Movement 5

p(o]j)
v{il), Volume for
v(i2), Volume for
s(il), Saturation
s(i2), Saturation
P* (07)

stream 2 or 5
stream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or &

d{M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d(rank,l} Delay for stream 2 or 5

1.00
56

5
1700
1700
1.00
7.4
1
c.0

0.95

51
11

1700
1700
0.95

7.
1
G

5

.4




HCS+:

Analyst:

Agency/Co. :

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:
Project ID:
East/West Street:
North/South Street:

Intersection Orientation: NS

Customary

Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

T™

Hall and Foreman,
12/10/2012

AM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Inc

Existing plus Background

VV.130048.0000

State Lane Drive
Highway 38

Vehicle Volumes and Adjustments

Study period (hrs): 1.00

Major Street: Approach Northbound Southbound

Movement 1 2 3 4 5 6

L T R L T R

Volume 5 55 5 75 60 10
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 5 62 g 85 68 11
Percent Heavy Vehicles 5] -- -- 6 -~ --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 C 1 0
Configuration LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 g8 9 1 11 12

L T R | L T R
Volume 10 5 200 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 11 5 227 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 11 12
Lane Config LTR LTR LTR | LTR
v {vph) 5 85 243 49
C{m) {vph) 1454 1505 955 431
v/c 0.00 0.06 0.25 0.11
95% gueue length 0.01 0.18 1.02 0.38
Control Delay 7.4 7.5 10.1 14.4
LOS A A B B
Approach Delay 10.1 14 .4
Approach LOS B B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TM

Agency/Co.: Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Pericd: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. 8. Customary

Analysis Year: Existing plus Background
Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intergection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 55 5 75 &0 10
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 1 16 1 21 17 3
Hourly Flow Rate, HFR 5 62 5 85 68 11
Percent Heavy Vehicles 6 -- =5 6 --
Median Type/Storage Undivided /
RT Channelized?
Lanes C 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 10 5 200 35 5 5
Peak Hour Factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 3 1 57 10 1 1
Hourly Flow Rate, HFR 11 5 227 39 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 ¢ 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr} 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blecckage 0 0 0 0

Upstream Signal Data

Procg. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog. Digtance
Speed to Signal
mph feet

82 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 62 638
Shared 1n volume, major rt vehicles: 5 11
Sat flow rate, major th wvehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c,hv) 1.00 i.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 6 6 0 0 2 0 0 25
ti{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
£{3,1t} 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00

2~-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 ¢.00
t(c) l-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t (f£,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P(HV) 6 6 o 0 2 0] 0 25
t{f)} 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet L5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
vVit) V(l,prot)

Movement 5§
vit) V(l,prot)

V prog



Total Saturation Flow Rate, s {vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp {from Exhibit 16-11)

Proportion vehicles arriving on green P

g(ql)
g(g2)
g(q)

Computation 2-Proportion of TWSC Intergection Time
Movement 2

vi{t) V(l,prot}

blocked

Movement 5
v(t)

V(l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c¢,max)

Min platocned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p {dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked {(1)

for minor Single-stage
movements, p{x) Process

(2}

{3)

Two-5tage Process

Stage I

p(l}
p(4}
pi{7)
p(8)
p{9)
p{l10)
p{1ll)
p{12)

Stage IT

Computation 4 and 5
Single-Stage Process
Movement

B
[

V c,x 79 67
s

Px

V ¢o,u,x

322 323

64

434

321

74

C r,x
C plat,x

Two~Stage Process

10

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

v{c,x)

s 1500 1500 1500 1500
P({x}

V(c,u,x)

Cl{r,x)
C(plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 64 74
Potential Capacity 1000 927
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1000 927
Probability of Queue free S5t. 0.77 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 7 75
Potential Capacity 1509 1494
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1509 1494
Probability of Queue free St. 0.94 1.00
Maj L-Shared Prob Q free St. 0.94 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 323 321
Potential Capacity 598 599
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.94 0.94
Movement Capacity 561 562
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flowsg 322 434
Potential Capacity 635 536
Pedeztrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.93 0.93
Maj. L, Min T Adj. Imp Factor. 0.95 0.95
Cap. Adj. factor due to Impeding mvmnt 0.94 0.73
Movement Capacity 597 392

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 323 321

Potential Capacity 598 599

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.94 0.94

Movement Capacity 561 562

Result for 2 stage process:

a

¥

Ct 561 562

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 322 434

Potential Capacity 635 536

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.93 0.93

Maj. L, Min T Adj. Imp Factor. 0.95 0.95

Cap. Adj. factor due to Impeding mvmnt 0.94 0.73

Movement Capacity 597 392

Resgults for Two-stage process:

a

by

Cct 597 352

Worksheet 8-Shared Lane Calculations

Movement 7 9 11 12
L R T R

Volume (vph) 11 227 5 5

Movement Capacity (vph) 597 1000 562 927

Shared Lane Capacity {vph) 431




Worksheet 9-Computation of Effect of Flared Minor

Street Approcaches

Movement

7
L

8
T

C sep

Volume

Delay

¢ sep

g sep +1

round (Qsep +1)

587
11

561
5

1000
227

3582 56
39 5

2

927
5

n max
C sh

S5UM C sep
n

C act

955

43

1

Worksheet 16-Delay,

Queue Lengtl:,

and Level of Service

Movement 1
Lane Config

S

10 11

i2

v (vph) 5
C(m) (vph) 1494
v/c 0.00
95% gqueue length 0.01
Control Delay 7.4
LOS A
Approach Delay

Apprecach LOS

0.38
14.4

14.4

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj)

v(il), Volume for stream 2 or 5
v(i2), Volume for stream 3 or €
s{il}, Saturation

s(i2), Saturaticn

P* (0o])

d(M,LT), Delay for stream 1 or 4

N, Number of major street through lanes

d({rank,1) Delay for stream 2 or 5

flow rate for stream 2 or 5
flow rate for stream 3 or 6

1.00
62

5
1700
1700
1.00
7.4
1
0.0

0.954

68
11

1700
1700
0.54

7.
1
0

5

.4




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STCP CONTROL SUMMARY

Analyst:
Agency/Co. :
Date Performed:

™
Hall and Foreman,
4/24/2013

Inc

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Juriasdiction: San Bernardino County
Units: U. S. Customary

Analysis Year: Project Year 2014
Project ID: VvV.130048.0000
East/West Street: State Lane Drive

North/South Street: Highway 38
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Velumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 4 5 6
I T R L T R
Volume 5 50 15 100 55 10 }
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.20 0.90
Hourly Flow Rate, HFR 5 55 16 111 61 11
Percent Heavy Vehicles 6 -- -- 6 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 10 11 12
L T R L T R
Volume 20 20 225 35 20 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 22 22 250 38 22 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No No /
Lanes 0 1 o 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 a | 7 8 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 111 294 65
C{m} (vph) 1503 1504 B82 401
v/c 0.00 0.07 0.33 0.16
95% gueue length 0.01 0.24 1.49 0.58
Control Delay 7.4 7.6 11.1 15.7
LOS A A B C
Approach Delay 11.1 15.7
Approach LOS B C




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™
Agency/Co.: Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardinc County
Units: U. 8. Customary

Analysis Year: Project Year 2014

Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection QOrientation: NS Study period {(hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 50 15 100 55 10
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 1 14 4 28 15 3
Hourly Flow Rate, HFR 5 55 16 111 61 11
Percent Heavy Vehicles 8 -- & -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal®? No No
Minor Street Movements 7 8 "] 10 11 12

L T R L T R
Volume 20 20 225 35 20 5
Peak Hour Factor, PHF 0.20 0.50 0.90 0.90 0.90 0.0
Peak-15 Minute Volume 6 6 62 10 6 1
Hourly Flow Rate, HFR 22 22 250 38 22 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1n volume, major th vehicles: 55 61
Shared 1ln volume, major rt vehicles: 16 11
sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major gtreet through lanes: 1 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
F (hv} & 6 0 0 2 0 0 25
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 Q.00
t{c) l-stage 4.2 4,2 7.1 6.5 6.2 7.1 6.5 6.4
2-stage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12
L L L T R L T R
t (£, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P {(HV) 6 6 0 0 2 0 0 25
£(£f) 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2 Movement 5
vit) V{l,prot) VI(t) V(l,prot)

V prog



Total Saturation Flow Rate, s (vph)

Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)

. 4 | - Lyt gy o
PGCCrthﬂ vehicles Arriving o g

g{gl)
g({qg2)
gl(q)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2
vi{t) V(l,prot) VI(t)

Movement 5
V{l,prot)

alpha

beta

Travel time, t(a) (sec)
Smoothing Factor, F

Proportion of conflicting flow, f

Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platcon Event Periods

Result

p{2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked (1}
for minor

movements, p(x) Process

Single-stage

(2) {
Two-Stage Process
Stage I Stage II

(v8)

3
i

p(l)
p(4)
p(7)
p(8)
p(9)
pi{10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV o,x 72 71
s

Px

V c,u,x

375 367 63 497 369

66

Cr, x
C plat,x

Two-5tage Process



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stagez2

Vic,x)

=] 1500 1500 1500 1500
P (x)

Vic,u,x)

C(r,x)}
C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 63 66
Potential Capacity 1002 937
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity ig02 937
Probability of Queue free St. 0.75 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 71 72
Potential Capacity 1504 1503
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1504 1503
Probability of Queue free St. 0.93 1.00
Maj L-Shared Prob O free St. 0.92 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 367 369
Potential Capacity 565 563
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.92 0.92
Movement Capacity 520 518
Probability of Queue free St. 0.96 0.96
Step 4: LT from Minor St. 7 10
Conflicting Flows 375 497
Potential Capacity 586 487
Pedesgtrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.88 0.88
Maj. L, Min T Adj. Imp Factor. 0.91 0.91
Cap. Adj. factor due to Impeding mvmnt 0.90 0.68
Movement Capacity 530 332

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - Filrst Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 367 369

Potential Capacity 565 563

Pedegtrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.92 0.92

Movement Capacity 520 518

Result for 2 stage process:

a

Y

¢t 520 518

Probability of Queue free St. 0.96 0.96

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Pctential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding wvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 375 497

Potential Capacity 586 487

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.88 0.88

Maj. L, Min T Adj. Imp Factor. 0.91 0.91

Cap. Adj. factor due to Impeding mvmnt 0.90 0.68

Movement Capacity 530 332

Results for Two-stage process:

a

Yy

ct 530 332

Worksheet 8-Shared Lane Calculations

Movement 7 8 ] 10 11 12
L T R L T R

Volume (wvph) 22 22 250 38 22 5

Movement Capacity (wvph) 530 520 1002 332 518 937

Shared Lane Capacity {(vph) 882 401




Worksheet 9-Computation of Effect of Flared Minor

Street Approaches

Movement

T

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

520
22

1002
250

332
38

518

22

937
5

n max
C sh

SUM C sep
n

C act

882

401

and TLevel of Service

Movement
Lane Config

=

8
LTR

9

10

11
LTR

12

v {vph)

c(m) (wvph)

v/c

95% gqueue length
Control Delay
LOS

hpproach Delay
Approach LOS

1503
0.00
0.01
7.4
A

111
1504
0.07
0.24
7.6
A

294
882
0.33
1.49
11.1

11.1

65
401
0.1l6
0.58
15.7

15.7

Worksheet ll-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p{oj)

v(il), Volume for
v(i2}, Volume for
s(il), Saturation
s(i2), Saturation
P*(o])

d(M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d(rank,1l) Delay for stream 2 or 5

stream 2 or 5
gstream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or 6

1.00
55
16
1700
1700
1.00
.4

[ I N |

.0

0.
61
11
17
17
0.

o ]

o3

00
00
92

.6

.6




HCS+: Unsignalized Intersections Release 5.6

] TWO-WAY STOP CONTRCL SUMMARY

Analyst: ™
Agency/Co. : Hall and Foreman,
Date Performed: 12/10/2012

Analysis Time Pericd:
Intergection:
Jurisdiction:

Units: U. §. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

AM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Inc

Year 2035 without Project
VvV.130048.0000
State Lane Drive
Highway 38

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R L T R

Volume 5 75 5 105 80 15
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.985
Hourly Flow Rate, HFR 5 78 5 110 84 15
Percent Heavy Vehicles 6 -- 6 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0] 1 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 [ 10 11 12

L T R | L T R
Volume 15 5 280 50 5 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 15 5 294 52 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exisgts?/Storage No / No /
Lanes o] 1 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR LTR | LTR
v {(vph) 5 110 314 62
C(m) (vph) 1469 1489 926 319
v/c 0.00 0.07 0.34 0.19%
95% gueue length 0.01 0.24 1.53 0.72
Control Delay 7.5 7.6 10.9 19.0
LGS ¥y A B
Approach Delay 10.9 18.0
Approach LOS B




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

Analyst:
Agency/Co.:
Date Performed:

Analysis Time Periocd: AM Peak Hour

Intersection:
Jurisdiction:
Units: U. 8. Customary
Analysis Year:

East/West Street:
North/South Street:

Hall and Foreman,
12/10/2012

Inc

Year 2035 without Project
Project ID: VV.130048.0000
State Lane Drive

Highway 38

Fax:

Highway 38/State Lane Drive
San Bernardino County

TWO-WAY STOP CONTROL(TWSC) ANALYSIS

Intersection QOrientation: NS Study period (hrs): .0
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 75 5 105 80 15
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume i 20 1 28 21 4
Hourly Flow Rate, HFR 5 78 5 110 84 15
Percent Heavy Vehicles 6 - - 6 -~ -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 1
Configuration LTR
Upstream Signal? No No
Minor Street Movements 7 8 5 10 11 12

L T R L T R
Volume 15 5 280 50 5 5
Peak Hour Factor, PHF .95 0.95 0.95 G0.95 0.95 0.95
Peak-15 Minute Volume 4 1 74 13 1 1
Hourly Flow Rate, HFR 15 5 294 52 5 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 G 1
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph sec sec

Prog. Distance
Speed to Signal
mph feet

82 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement §5

Shared In wvolume, maicr th vehicles: 78 &4
Shared 1ln volume, major rt vehicles: 5 15
Sat flow rate, major th wvehicles: 1700 1700
Sat flow rate, major rt wvehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 ] 10 11 12
L L L T R L T R

t(c,basze) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 6 6 0 0 2 o 0 25
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t(c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 ¢.00
t{c) l-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4

2-gtage
Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R

t (£, base) 2.20 2.20 3.50 4.00 3.30 3.50 4,00 3.30
t(f,HV) 0.50 0.50 0.90 ¢.90 0.90 0.90 0.90 0.90
P(HV) 6 & ¢] 0] 2 0 ¢] 25
t{f) 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
v(t) V{l,prot)

Movement 5
vit) V(1l,prot)

V prog



Total Saturation Flow Rate, = (vph)
Arrival Type

Effective Greem, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proporticon vehicles arriving on green P

g(gl)
g{g2)
g (q)

Computation 2Z-Proportion of TWSC Intersection Time

blocke&w
Movement 2

v{t) v{l,prot) V(t)

Movement 5
V(1l,prot}

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(¢,max)
Min platooned flow, V(c,min)
Duration of blocked period,
Proportion time blocked, p

t(p)

0.000

0.000

Computation 3-Platcon Event Periods

Result

p(2)

pi5)

p {dom)

p {subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked

for minor
movements, p(x)

(1)
Single-stage
Process

(2) (3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p{7)
p(8)
p(9)
p(10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V ¢,X 99 83
B8
Px

Vv c,u,Xx

406 409 80 552 405

52

Cr,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1500 1500 1500 1500
P{x)

Vie,u,x)

C(r,x)
C{plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 80 952

Potential Capacity 980 906

Pedestrian Impedance Factor i1.00 1.00
Movement Capacity 980 906

Probability of Queue free St. 6.70 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows R3 ao

Potential Capacity 1489 1469
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1489 1469
Probability of Queue free St. 0.93 1.00
Maj] L-Shared Prob Q free St. 0.92 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 409 405
Potential Capacity 535 538

Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. facteor due to Impeding mvmnt 0.92 0.92
Movement Capacity 491 494

Probability of Queue free S5t. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 406 552

Potential Capacity 559 447
Pedesgtrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.91 0.91
Maj. L, Min T Adj. Imp Factor. 0.93 0.93
Cap. Adj. factor due to Impeding mvmnt 0.93 0.65
Movement Capacity 517 291

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 409 405

Potential Capacity 535 538

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.92 0.92

Movement Capacity 491 494

Result for 2 stage process:

a

Y

ct 491 494

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 408 552

Potential Capacity 559 447

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.91 0.91

Maj. L, Min T Adj. Imp Factor. 0.93 0.93

Cap. Adj. factor due to Impeding mvmnt 0.93 0.65

Movement Capacity 517 291

Results for Two-stage process:

a

Y

cC t 517 291

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (vph) 15 5 254 52 5 5

Movement Capacity (vph) 517 491 980 291 494 906

Shared Lane Capacity (vph) 926 319




Worksheet 9-Computation of Effect

of Flared Minor

Street Approaches

Movement

7 8
L T

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

517
15

491 980

294

291
52

494

5

906
5

n max
C sh

SUM C gep
n

C act

926

313

Worksheet 10-Delay, Queue Length,

Movement
Lane Config

10

12

his :VFh} |
C(m) (vph}

v/c

95% queue length
Control Delay
LOS

Approach Delay
Approach LOS

31
926
0.34
1.53
10.9

10.9

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

ploj) 1.00
v(il), Volume for stream 2 or 5 78
v({i2), Volume for stream 3 or & 5
s(il), Saturation flow rate for stream 2 or 5 1700
s{12), Saturation flow rate for stream 3 or 6 1700
P* (07) 1.00
d({M,LT), Delay for stream 1 or 4 7.5
N, Number of major street through lanes 1
d{rank,l) Delay for stream 2 or 5 0.0

0.
84
15
17
17
0

[w i O |

93

00
00

.92
.6

.6




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CCNTROL SUMMARY

Analyst:

Agency/Co.:

Date Performed:
Analysgis Time Period:
Intersection:
Jurisdiction:

T™

Hall and Foreman, Inc
4/24/2013

AM Peak Hour

Highway 38/State Lane Drive
San Bernardino County

Unitg: U. S. Customary

Analysis Year:

Year 2035 with Project

Project ID: VV.130048.0000

East/Wegt Street:
North/South Street:

Intersection Orientation: NS

State Lane Drive
Highway 38

Vehicle Volumes and Adjustments

Study period (hrs): 1.00

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 5 70 15 130 75 15
-Peak-Hour Factor, PHF 0.95 .95 0.95 0.95 0.95 .85
Hourly Flow Rate, HFR 5 73 15 136 78 i5
Percent Heavy Vehicles 6 -- -- 6 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes o 1 0 0] 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | . T R
Volume 25 20 305 50 20 5
Peak Hour Factor, PHF 0.595 0.95 0.95 0.985 0.95 0.85
Hourly Flow Rate, HFR 26 21 321 52 21 5
Percent Heavy Vehicles 0 0 2 0 0 25
Percent Grade (%) v 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SE Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR LTR | LTR
v (wvph) 5 136 368 78
C{m) {(vph) 1477 1483 854 291
v/e 0.00 0.09 0.43 0.27
95% queue length 0.01 0.30 2.25 1.09
Control Delay 7.4 7.7 12.4 21.9
LOS A B C
Approach Delay 12.4 21.5
Approach LOS B C




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analvyst: T™
Agency/Co. : Hall and Foreman, Inc
Date Performed: 4/24/2013
Analysis Time Period: AM Peak Hour
Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. 8. Customary
Analysis Year: Year 2035 with Project
Project ID: VV.130048.0000
East/Wesgt Street: State Lane Drive
North/South Street: Highway 38
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 70 15 130 75 15
Peak-Hour Factor, PHF 0.585 0.95 0.95 0.95 0.55 0.95
Peak-15 Minute Volume 1 18 4 34 20 4
Hourly Flow Rate, HFR 5 73 15 i36 78 15
Percent Heavy Vehicles 6 = . 6 -- ~-
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 o 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 25 20 305 50 20 5
Peak Hour Factor, PHF 0.95 0.55 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 7 5 80 13 5 1
Hourly Flow Rate, HFR 26 21 321 52 21 5
Percent Heavy Vehicles 0 0 2 o 0 25
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (£t} 12.0 12, 12.0 .
Walking Speed (ft/sec) 4.0 4.0 4.0 .0
Percent Blockage 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance -
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
852 Left-Turn
Through
585 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1In volume, majcr th vehicles: 73 78
Shared 1ln volume, major rt vehicles: 15 15
gsat flow rate, major th vehicles: 1700 1700
Ssat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 9 10 11 12

L L L R T R
t {c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t (¢, hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) ) 6 0 0 2 0 G 25
tlc,g) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l1-gtage 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00

Z2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.2 4.2 7.1 6.5 6.2 7.1 6.5 6.4
2-stage

Follow-Up Time Calculations
Movement 1 4 7 o 10 11 12

L L L R T R
t (f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4,00 3.30
t(f,HV) 0.20 0.20 0.90 0.90 0.90 0.90 0.90 0.%0
P (HV) 6 6 0 0 2 0 0 25
t(£) 2.3 2.3 3.5 4.0 3.3 3.5 4.0 3.5

Worksheet 5-Effect

of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

V(L)

V{(l,prot)

Movement 5
v(t) v{l,prot}

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C ({sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g ({ql)
g({g2)
g(q)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 5
v(l,prot)

Movement 2
vV(t) V(l,prot) V(t)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
buration of blocked period, t(p)
Proporticn time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2)

p{5)

p (dom)

p (subo)

Constrained or unconstrained?

c.000
0.000

Proportion

unblocked (1}

for minor Single-stage
movements, p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage II

pl{l)
p(4)
p(7)
p(8)
p{9)
p(10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V ¢,X 93 88
=)

Px

V o,u,x

460

455 80 620 456 86

C r,x
C plat,x

Two-Stage Process

16 11l



Stagel Stage2 Stagel Stagel BStage2 Stagel S5tagel
vi{c, x)
s 1500 1500 1500
P(x)
Vic,u,x)
C(r,x)
C(plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 80 86
Potential Capacity 980 913
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 980 913
Probability of Queue free St. 0.67 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 88 93
Potential Capacity 1483 1477
Pedestrian Impedance Factor i.00 1.00
Movement Capacity 1483 1477
Probability of Queue free St. 0.91 1.00
Maj L-Shared Prob Q free St. 0.90 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 455 456
Potential Capacity 504 504
Pedesgtrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt ¢.90 0.90
Movement Capacity 453 453
Probability of Queue free St. 0.85 0.95
Step 4: LT from Minor St. 7 10
Conflicting Flows 460 620
Potential Capacity 515 403
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.86 0.86
Maj. L, Min T Adj. Imp Factor. 0.89 0.89
Cap. Adj. factor due to Impeding mvmnt 0.89 0.60
Movement Capacity 456 241

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 455 4556

Potential Capacity 504 504

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.90 0.90

Movement Capacity 453 453

Result for 2 stage process:

a

b

Ct 453 453

Probability of Queue free St. 0.95 0.95

Step 4: LT from Minor St. 7 10 -

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 460 620

Potential Capacity 515 403

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.86 0.86

Maj. L, Min T Adj. Imp Factor. 0.89 0.89

Cap. Adj. factor due to Impeding mvmnt 0.89 0.60

Movement Capacity 456 241

Results for Two-stage process:

a

Y

cC t 456 241

Worksheet 8-Shared Lane Calculations

Movement 7 S 10 11 12
L R L T R

Volume (vph) 26 321 52 21 5

Movement Capacity (vph) 456 980 241 453 913

Shared Lane Capacity (vph) 291




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9
L T R

11
T

12

C sep 456 453 280
Volume 26 21 321
Delay

Q sep

Q0 sep +1

round {(Qsep +1)

241
52

453

21

213
5

n max

C sh 854
SUM C sep

n

C act

29

ik

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9
Lane Config LTR LTR LTR

10

11
LTR

12

136 3658
1483 854
0.09 0.43
95% queue length 2.25
Control Delay 12.4
LCS A A B

Approach Delay 12.4
Approach LOS B

v (vph)
C(m} (vph)
v/c

D I o B R ) |

e e e
~J
]

oo
g
~] O C
-] W C
o\

78
291
G.27
1.09
21.9

21.9

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj) 1.00
v{il), Volume for stream 2 or 5 73
v(i2), Volume for stream 3 or 6 15
5(il), Saturation flow rate for stream 2 or 5 1700
g(12), Saturation flow rate for gtream 3 or 6 1700
P* (07) 1.00
d{(M,LT}), Delay for stream 1 or 4 7.4
N, Number of major street through lanes 1
d(rank, 1) Delay for stream 2 or 5 0.0

0.
78
15
17
17
0.

o

91

00
00
90

.7

7




EERr

mmr  all & ﬁ@;‘eyﬂfmﬂ- Inc,

Engineering - Surveying = Planning = Landscape Architecture
SUBJECT BY DATE JOB NO. SHEET OF
SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF
EMW STREET : STATE LANE DRIVE PROJECT YEAR 2014
N/S STREET : HIGHWAY 38 PROJECTED GROWTH 29
AlA - S ER1 NN e ——— . (]
CONDITION : PM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS
EXISTING + EXISTING + YEAR 20356 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT
SCENERIO #
STATE LANE DRIVE
EB LEFT 15 0 15 0 15 20 20
EB THRU 0 15 20 5 20
EB RIGHT 0 0 5 5
W8 LEFT 0 10 15 5 15
WB THRU 0 15 20 5 20
WB RIGHT 160 4] 105 30 135 145 175
HIGHWAY 38
NB LEFT 5 0 5 0 5 5 5
NB THRU 60 20 a0 -5 75 105 100
NB RIGHT 10 0 10 10 20 15 25
SB LEFT 180 0 185 30 215 260 290
SB THRU b5 10 65 -5 60 a0 85
SB RIGHT 30 1] 30 0 30 45 45
TOTALS 475 30 515 100 615 705 805

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.524.9100 Tel/ 760.524.9101 Fax
Temecula Office: 951.294.9300 Telf 951.294.9301 Fax



||
mmr

¥ Hall & Foreman, Inc.

Engineering - Surveying - Planning - Landscape Architecture

[susJecT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY Tt 22-Apr-13 VV.130048.0000 2 OF 2
EMVSTREET  : STATE LANE DRIVE N/S STREET : HIGHWAY 38
CONDITION : PM PEAK HOUR
NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT |THRU| LT | RT [THRU| LT | RT |THRU|[ LT RT [THRW LT | RT JTHRY LT | RT |THRU| LT
ol o]o}lo]lo]oe]oyo 0 olo]lo]l]o]o|lo|lo]o]o
cio|lolo|lo]o]o]o]o c|lo]lo}lo]oflo|lolo}o
o | o]o|lo|lo]olo]o]o olo]lo|lofjolojo]|]o]o
o | o] 1 o| o] olo]o ] ol olo|lo]o}o o | o] o
EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4{+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT [THRU| LT | RT |THRY LT | RT {THRY LT RT |[THRU LT | RT |[THRY LT | RT |THRY LT
1 o|lo]Jo]Jo|loflo]oao 0 c|lolo]lo]lo|lo]Jo]o]o
c|lo]lcec]Jo|]o|lofo]o 0 o | o] 1 n|]o|lo}jo] o]l o
olo]lo]o]olo]o]o 0 ol o]o|]o]lotolo]jo]o
1 o Jojojojojoj]0 0 o0 06]O;8]Cc]08;8] 08

NORTH LEG SOUTH LEG EAST LEG WEST LEG
RT [THRU| LT | RT |THRY|l LT | RT |THRU| LT { RT |[THRU| LT
5 |14 |28)] 3 |22] 0 ]3] 1 1 1 2 | s
111 9 |l4a| 2116 2[22]0 1 0 1 0

17| 49| 3 |1w0]| o |20] o o] 0 1 3

65| 4|w|]o}j24]c0 1 1 0| 4

TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES TOTALS TOTALS PERCENTAGE

STATE LANE DRIVE
EB LEFT 1 13 14 15 7
EB THRU 0 4 4 0 s
EB RIGHT 0 0
WB LEFT 0 0
WE THRU 0 1 1 0 2
WB RIGHT 2 97 99 100 2
HIGHWAY 38
NB LEFT 0 2 2 5 0
NB THRU ] 58 58 60 0 o
NB RIGHT 0 12 12 10 0
SB LEFT 1 180 181 180 1
SB THRU 0 56 56 55 0 0
SB RIGHT 0 32 32 30 0

Irvine Office: 714.665.4500 Tel/ 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.241.0595 Telf 760.241.1937 Fax
Temecula Office: 951.294.8300 Tel/ 951.294.9301 Fax




INTERSECTION TURN COUNT 4
PEAX HOUR
NORTH-SOUTH STREET: HWY 38
EAST-WEST STREET: STATE LANE DATE: 12-06-12
JURISDICTION: BIG@ BEAR

PEAK HOUR: 0Q4:30PM

NORTH LEG
TOTAL: 269 32 56 18l Total
| —; 14 28 lat
11 8 16 2nd

4 17 419 3rd

° 16 58 4th

Rt Thru Lt

EAST LEG TOTAL:; 103
Rt 32 22 20 25 99
Thru 1 0 0 0 1
Total 1st 2nd 3rd 4th Lt 1 1 0 !5. 3
13 6 0 3 41 Lt lst 2nd 3rd 4th Total
4 2 1 1| Ol Thru
2 1 o] o 1| Rt
WEST LEG TOTAL: 19 PEAK HOUR FACTORS
NORTH LEG = 0.81
Lt Thru Rt SOUTH LEG = 0.2
— EAST LEG = 0.76
1st 0 22 3 WEST LEG = 0,53
2nd 2 16 2 ALL LEGS = 0.90
3rd 0 10 3
4th 0 10 4
Total _—7; 58 12| TOTAL: 72
' SOUTH ﬁEE__
HOUR TOTAL: 463 Prepared by NEWPORT TRAFFIC STUDIES

gd 99€ev6rZ00, 90evALZNOL deezn 71 gn 020




INTERSECTION TURNING COUNT

NORTH-SOUTH STREET: HWY 38

EAST-WEST STREET: STATE LANE
TIME: 04:00PM-05:00PM DATE: 12-06-12
NORTH LEG
u 31 59 16Q_H Total

’l 7 20 a2 || 1st

5 16 44 2nd

8 14 28 3rd

11 9 46 ith

Rt Thru Lt

Rt 29 18 32 22 101

Thru 0 o 1 V] 1
Total 1st 2nd 3xd 4th Lt 1 1 1 1 4
I_‘ — —— — |
15 6 3 & 0| Lt 1st 2nd 3rd 4th Total
4 1 0 2 1l Thru
1 0 0 1 0] Rt

Lt Thru RE

———————————————

1st 1 14 2
2nd 1 14 5
—

3rd 0 22 3
4th 2 16 2
Total 4 66 12

Prepared by NEWPORT TRAFFIC STUDIES

ad s T QoepArZ0S,  dagizn ZL /0 2ea




INTERSECTION TURNING COUNT

NORTH-SOUTH STREET: HWY 38
EAST-WEST STREET: STATE LANE

TIME: 05:00PM-06:00PM DATE: 12-06-12

NORTH LEG

—

25 52 173 Total

4 17 49 lst

S 16 58 2nd

6 ] 3B 3rd

6 10 28 4th

Rt Thru Lt

Rt 20] 25| 16] 21 82
Thru d 0 0 Ohi Q
Total 1st 2nd 3rd 4th Lt 0 1 0 0 1
F — ] —————.
13 3 4 2 4| Lt l1et 2nd 3rd 4th Total
3 1 0 2 Of Thru
2 0 1 1 O Rt

Lt Thru Rt
5 — — —
ist 0

10 3
Z2nd 0 10 4
3rd 2 16 1
4th 2 18 1

—
Total 4 54 _;“

Prepared by NEWPORT TRAFFIC STUDIES

6d 99Er6YZ09L eoChaR7NO/ dooza 71 an ean




12-06-12
TQTALS

€9

€5

50

66

70

83

53

44
500

17
20
25
20
13
la
19
21

143

30
19
34
23
20
26
1§
21

189
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HCS+: Unsignalized Intersections Release 5.8

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.: Hall and Foreman,
Date Performed: 12/10/2012

Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S§. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

PM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Inc

Existing Conditicn
VV.130048.0000
State Lane Drive
Highway 38

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L i R

Volume 5 60 10 180 55 30
Peak-Ilour Factor, PHF 0.90 0.50 0.50 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 66 11 200 61 33
Percent Heavy Vehicles 0] -~ -- 0 -~ -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 5 5 100 15 5 5
Peak Hour Facteor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 5 111 16 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SBE Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 200 121 26
C{m) (vph) 1513 1535 873 371
v/e 0.00 0.13 0.14 0.07
95% gueue length 0.01 0.45 0.48 0.23
Contrel Delay 7.4 7.7 9.8 15.4
LOS yiy A A C
Approach Delay 9.8 15.4
Approach LOS A =




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

Fax:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:
Intersection Orientati

Customary

THO-WAY STOP CONTROL{TWSC) ANALYSIS
™

Hall and Foreman, Inc

12/10/2012

PM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Existing Condition
.0000

State Lane Drive
Highway 38

on: NS Study period (hrs):

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 60 10 180 55 30
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.50 0.90
Peak-15 Minute Volume 1 17 3 50 15 8
Hourly Flow Rate, HFR 5 66 11 200 61 33
Percent Heavy Vehicles 0 -- 0 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 100 15 5 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 1 1 28 4 1 1
Hourly Flow Rate, HFR 5 5 111 16 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 G 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Upstream Signal Data
Prcg. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: S 61
Shared 1n volume, major rt vehicles: 11 33
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt wvehicles: 17¢0 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 7 8 S 10 11 12

L T T R L T R
t (c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
B (hv) ¢ 0 0 0 2 7 0 0
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00C 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.060
t{c) l-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 7 8 9 10 11 12

L L T R L T R
t (£, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(£,HV) 0.90 0.590 0.90 0.90 0.80 0.90 0.90 0.90
P(HV) G 0 0 0 2 7 0] 0
t{f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

Vi{t) V(l,prot) V{(t)

Movement 5

V(l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C ({sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(ql)
g(g2)
glqg)

Computation 2-Proportion of TWSC Intersection Time
Movement 2

Vit) vl

., prot)

blocked

Movement 5
v(t)

V(l,prot)

alpha

beta

Travel time, t(a) {(sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t{p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p{2)

p(5)

p (dom)

p {subo)

Constrained or unceonstrained?

0.000
0.000

Proportion

unblocked {1)

for minor Single-stage
movements, p{x) Process

(2}

(3}

Two-Stage Process

Stage I

Stage II

p(l)
p (4}
p(7)
p(8)
p(9)
p{10)
p(11)
p{l2)

Computation 4 and 5
Single-8Stage Process
Movement 1 4

vV o,x 94 77
s

Px

V o,u,x

564 576

C r,X
C plat,x

565 78

Two-Stage Process

10

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Ve, x)

s 1500 1500 1500 1500
P(x)

Vic,u,x)

Clr,x)
Ciplat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. S 12
Conflicting Flows 72 78
Potential Capacity 990 988
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 990 988
Probability of Queue free St. 0.89 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 77 94
Potential Capacity 1535 1513
Pedestrian Impedance Factor 1.00 i.00
Movement Capacity 1535 1513
Probability of Queue free St. 0.87 1.00
Maj L-Shared Prob Q free St. 0.86 1.00
S8tep 3: TH from Minor St. 8 11
Conflicting Flows 576 565
Potential Capacity 431 437
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.86 0.86
Movement Capacity 370 375
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 564 618
Potential Capacity 439 394
Pedestrian Impedance Factor i.00 1.00
Maj. L, Min T Impedance factor 0.85 0.85
Maj. L, Min T Adj. Imp Factor. 0.88 0.88
Cap. Adj. factor due to Impeding mvmnt 0.88 0.78
Movement Capacity 386 309

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free S8t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 576 565

Potential Capacity 431 437

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.86 0.86

Movement Capacity 370 375

Result for 2 stage process:

a

Y

ct 370 375

Probability of Queue free St. 0.99 .99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 564 618

Potential Capacity 439 394

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.85 0.85

Maj. L, Min T Adj. Imp Factor. 0.88 0.88

Cap. Adj. factor due to Impeding mvmnt 0.88 0.78

Movement Capacity 386 309

Results for Two-stage process:

a

Y

Ct 386 309

Worksheet 8-Shared Lane Calculations

Movement 7 8 ] 10 11 12
L T R L T R

Volume (wvph) 5 5 111 16 5 5

Movement Capacity {(vph) 386 370 990 309 375 988

Shared Lane Capacity (vph) 873 371




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

8 9 10 11
T R L T

C sep

Volume

Delay

Q sep

Q sep +1

round {(Qsep +1)

370 990 309 375

5 111 16 5

988
5

n max
C sh

SUM C sep
n

C act

873 37

1

Worksheet 10-Delay,

Queue Length,

Movement
Lane Config

[ ]
3
]

8 S 10 11
LTR LTR

12

v (vph) 5
C(m) (vph) 1513
v/ 0.00
95% queue length 0.01
Control Delay 7.4
LOS A
Approach Delay

Approach LOS

200
1535
0.13
0.45
7.7

121 26
873 371
0.14
0.48
9.8 15.4

0.07
0.23

.8 15.4

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

pf{oj) 1.00
v(il}), Veolume for stream 2 or 5 66
v(iz2), Volume for stream 3 or 6 11
s(il), Saturation flow rate for stream 2 or 5 1700
5(12), Saturation flow rate for stream 3 or & 1700
P* (o]} 1.00
d{(M,LT), Delay for stream 1 or 4 7.4
N, Number of major street through lanes 1
d(rank,1l) Delay for stream 2 or 5 0.0

0.
61
33
17
17
0.

e

87

00
00
86

.7

1




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™

Agency/Co. : Hall and Foreman, Inc

Date Performed: 12/10/2012

BAnalysis Time Period: PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. S. Customary

Analysis Year: Existing plus Background
Project ID: VV.130048.0000

Eagt /West Street: State Liane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study perieod (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement il 2 3 | 4 5 6

L T R i L T R

Volume 5 80 10 185 65 30
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 88 11 205 72 33
Percent Heavy Vehicles 0 -- -- 0
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 G 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R

Volume 5 5 1058 15 5 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 5 5 116 16 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Delay, Queue Length, and Level of Service

Approach NEB SB Westbound Eastbound
Mowvement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR

v (vph) 5 205 126 26

C(m)} (vph) 1499 1507 847 344

v/c 0.00 0.14 0.15 0.08

95% queue length 0.01 0.47 0.52 0.24
Control Delay 7.4 7.8 10.0- 16.3

LOS A A A C
Approach Delay 10.0- 16.3

Approach LOS A C




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: M
Agency/Co.: Hall and Foreman, Inc

Date Performed: 12/10/2012

Analysis Time Period: PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardine County
Units: U. 5. Cusbtomary

Analysis Year: Existing plus Background
Project ID: VV.13004B.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 80 10 185 65 30
Peak-Hour Factor, PHF 0.90 0.920 0.90 0.50 0.90 0.90
Peak-15 Minute Volume 1 22 3 51 18 8
Hourly Fleow Rate, HFER 5 88 1l 205 72 33
Percent Heavy Vehicles 0 — = 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 ¢] 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 105 15 5 5
Peak Hour Factor, PHF 0.%90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 1 1 29 4 1 1
Hourly Flow Rate, HFR 5 5 116 16 5 5
Percent Heavy Vehicles o 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blecckage 0 0 ¥ 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Digstance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
82 Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 88 7z
Shared 1ln volume, major rt vehicles: 11 33
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 7 8 9 10 11 12

L L T R L T R
t (¢, base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t({c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 0 0 0 0 2 7 0 0
t(e,q) 0.20 0.20 06.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t{3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.G0 0.00 0.00 0.00 0.00 0.00

2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(e) l-gtage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-gtage

Follow-Up Time Calculations
Movement 1 7 B 9 106 11 12

L L T R L T R
t (£, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(£,HV) 0.90 0.90 0.90 0.920 0.90 0.90 0.90 0.90
P (HV) 0 0 0 0 2 7 0 0
t () 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3

Worksheet S5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

V(L) V{l,prot) V(t)

Movement 5

V(l,prot)

V prog



Total Saturation Flow Rate, s (vph)

Arrival Type

Effective Green, g {(sec)
Cycle Length, C (sec)

Rp {(from Exhibit 16-11)

Proporticon vehicles arriving on green P

g(qgl)
glg2)
g{q)

Computation 2-Proportion of TWSC Intersection Time blocked

Movement 2 Movement 5
vit) V(l,prot) VI(t) V(1l,prot)

alpha

beta

Travel time, t{a) (sec)
Smoothing Factor, F

Proportion of conflicting flow,
Max platooned flow, V{c,max)

Min piatooned f[low, V{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked (1)

for minor Single-stage

movements, p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage II

p{l)
p{4)
p(7)
p(8)
p(9)
p(10)
p(11}
p{12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V c,x 105 99
S

Px

V c,u,x

608 619 94 662 607 88

C r,x
C plat,x

Two-Stage Process



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
Vic,x)
] 1500 1500 1500 1500
P(x)
vic,u,x)
Cl{r,x)
C{plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 94 i 88
Potential Capacity 963 976
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 563 576
Probability of Queue free St. 0.88 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows g9 105
Potential Capacity 1507 1499
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1507 1499
Probability of Queue free St. 0.86 1.00
Maj L-Shared Prob Q free St. 0.8B6 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 619 607
Potential Capacity 407 14
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.85 0.85
Movement Capacity 347 353
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 608 662
Potential Capacity 411 368
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.84 0.84
Maj. L, Min T Adj. Imp Factor. 0.88 0.88
Cap. Adj. factor due to Impeding mvmnt 0.87 0.77
Movement Capacity 359 284

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free S5t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 619 607

Potential Capacity 407 414

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.85 0.85

Movement Capacity 347 353

Result for 2 stage process:

a

y

Ct 347 353

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 608 662

Potential Capacity 411 368

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.84 0.84

Maj. L, Min T Adj. Imp Factor. 0.88 0.88

Cap. Adj. factor due to Impeding mvmnt 0.87 0.77

Movement Capacity 359 284

Results for Two-stage process:

a

Y

ct 355 284

Worksheet B8-Shared Lane Calculations

Movement S 10 11 12
R L T R

Vvolume (vph) 5 116 la 5 5

Mcvement Capacity (vph) 359 963 284 353 976

Shared Lane Capacity (vph) 344




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 359 347 963 284 353 976

Volume 5 5 11le 16 5 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 847 344
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LTR LTR

v (vpl) 5 205 126 26

C(m} (vph) 1499 1507 847 344

v/c 0.00 0.14 £.15 6.0

95% queue length 0.01 0.47 0.52 0.24
Control Delay 7.4 7.8 10.0- 16.3

LOS A A A C
Approach Delay 10.0- 16.3
Approach LOS A C

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

p(oj) 1.00 0.86
v{il), Volume for stream 2 or 5 88 72
v(i2), Volume for stream 3 or 6 11 33
s(il), Saturation flow rate for stream 2 or 5 1700 1700
s{i2), Saturation flow rate for stream 3 or 6 1700 1700
P*{oj) 1.00 0.86
d(M,LT), Delay for stream 1 or 4 7.4 7.8

N, Number of major street through lanes 1 1
d{(rank,l) Delay for stream 2 or 5 0.0 1.1




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™

Agency/Co.: Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period:  PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. 8. Customary

Analysis Year: Project Year 2014

Project ID: VV.130048,0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R [ L T R
Volume 5 75 20 215 60 30
Peak-Hour Factor, PHF 0.90 0.50 0.90 0.%90 0.90 0.90
Hourly Flow Rate, HFR 5 83 22 238 66 33
Percent Heavy Vehicles G -- -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes o 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | T T R
Volume 15 20 135 15 20 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.%0 0.90 0.590
Hourly Flow Rate, HFR 16 22 150 16 22 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0] 0 1 0
Confiquration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 238 188 43
C{m} (vph) 1507 1499 674 293
v/c 0.00 0.16 0.28 0.15
95% gueue length 0.01 0.57 1.16 0.51
Control Delay 7.4 7.9 12.4 19.4
L.OS A A B C
Approach Delay 12.4 19.4

Approach LOS B c




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TM

Agency/Co.: Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurigdiction: San Bernardino County
Units: U. 8. Customary

Analygis Year: Project Year 2014

Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 75 20 215 60 30
Peak-Hour Factor, FHF 0.990 0.90 0.920 0.90 0.90 0.5%0
Peak-15 Minute Velume ils 21 &6 60 17 8
Hourly Flow Rate, HFR 5 83 22 238 66 33
Percent Heavy Vehicles 0 -= X 0 --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 15 20 135 15 20 5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 4 ) 38 4 6 1
Hourly Flow Rate, HFR ie 22 150 le 22 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 o
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow {(ped/hr) 0 0 0 0



Lane Width (ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Prog.
Flow
vph

Sat Arrival Green Cycle Prog. Distance
Flow Type Time Length Speed to Signal
vph sec sec mph feet

S2 Left-Turn
Through

S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 83 66
Shared 1ln volume, major rt wvehicles: 22 33
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 9 10 11 12

L L [ R L T R
t(c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t (c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 2 7 0 0
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 G.00 0.00 0.00
t{3,1t) G.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l1-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Z2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 .00
t{c) l-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 9 10 11 12

L L L R L T R
t (£, base} 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,HV) 0.90 0.90 0.90 0.50 0.90 0.990 0.90 0.90
P (HV) 0 0 0 0 2 7 0] 0
t (L) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3

Worksheet 5-Effect

of Upstream Signals

Computation 1l-Queue Clearance Time at Upstream Signal

Movement 2
vit) V{l,prot)

Movement &5
v(t) V{(1l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

glgl)
glg2)
gl(q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

vit) v{l,prot) VvI(t}

Movement 5
Vv(1l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

(2)
p(5)
p (dom)
p (gubo)
Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage 1II

p(1)
p(4)
p(7}
p(8)
p(9)
p {10}
p(11)
p{12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV o, x 99 105
=]

Px

V ¢c,u,x

676 679 94 748 673

B2

Cr.x
¢ plat,x

Two-Stage Process



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1500 1500 1500 1500
P{x)

Vic,u,x)

Clr,x)
Ci{plat,x)

Workaheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 94 B2
Potential Capacity 963 983
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 963 2983
Probability of Queue free St. 0.84 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 105 99
Potential Capacity 1499 1507
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1499 1507
Probability of Queue free St. 0.84 1.00
Maj L-Shared Prob Q free St. 0.83 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 679 673
Potential Capacity 376 379
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.83 0.83
Movement Capacity 312 314
Probability of Queue free St. 0.93 0.93
Step 4: LT from Minor St. 7 10
Conflicting Flows 676 748
Potential Capacity 370 322
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.77 0.77
Maj. L, Min T Adj. Imp Factor. 0.82 0.82
Cap. Adj. factor due to Impeding mvmnt 0.82 0.69
Movement Capacity 303 224

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 679 673

Potential Capacity 376 379

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.83 0.83

Movement Capacity 312 314

Result for 2 stage process:

a

Y

ct 312 314

Probability of Queue free St. 0.93 0.93

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage:

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 676 748

Potential Capacity 370 322

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.77 0.77

Maj. L, Min T Adj. Imp Factor. 0.82 0.82

Cap. Adj. factor due to Impeding mvmnt 0.82 0.69

Movement Capacity 303 224

Results for Two-stage process:

a

Y

cCt 303 224

Worksheet 8-Shared Lane Calculations

Movement 7 B g 10 11 12
L T R L T R

Volume (vph) 16 22 150 16 22 5

Movement Capacity (vph) 303 312 963 224 314 983

Shared Lane Capacity (vph) 674 293




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 303 312 963 224 314 983

Volume 16 22 150 16 22 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 674 293

SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 ] 10 11 12

lLane Config LTR LTR LTR LTR

v {vph) 5 238 i88 43

C{m) (vph} 1507 1495 674 293

v/e 0.00 0.16 0.28 0.15

95% queue length 0.01 0.57 1.16 0.51

Control Delay 7.4 7.9 12.4 195.4

LOS A A B c

Approach Delay 12.4 19.4

Approach LOS B C

Worksheet 11l-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj)
v{il), Veolume for
v(i2), Volume for

g(il), Saturation
s8{(i2), Saturation
P* {0])

stream 2 or 5
stream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or 6

d(M,LT), Delay for stream 1 or 4
N, Number of major street through lanes
d{rank,1) Delay for stream 2 or 5

1.00
83
22
1700
1700
1.00
7.4

1
0.0

0.84




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTRCL SUMMARY

Analyst: TM
Hall and Foreman,
12/10/2012

Agency/Co.:
Date Performed:

Analysis Time Period: PM Peak Hour

Intersection:
Jurisdiction:
Units: U. S. Customary
Analysis Year:

Project ID: VV.130048.0000

East/West Street:

State Lane Drive

Inc

Highway 38/State Lane Drive
San Bernardino County

Year 2035 without Project

North/Scuth Street: Highway 38
Intersection Orientation: NS Study period {(hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Appreoach Northbound Southbound

Movement 1 2 3 4 5 6

L T R L T R

Volume 5 105 15 260 90 45
Peak-Hour Factor, PHF 0.95 0.85 £.85 0.95 0.95 0.85
Hourly Flow Rate, HFR 5 110 15 273 94 477
Percent Heavy Vehicles 0 == 0 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 0 1 o 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 10 il 1z

L T R L T R
Volume 5 5 145 20 5 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 5 152 21 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No No /
Lanes 0 1 0 o 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 273 162 31
C(m) (vph) 1455 1474 800 224
v/c 0.00 0.19 0.20 0.14
95% gueue length 0.01 .68 0.76 0.48
Control Delay 7.5 8.0 10.6 23.6
LOS A A B C
Approach Delay 10.6 23.6
Approach LOS B C




HCS+: Unsignalized Intersections Release 5.6

Fhone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™
Agency/Co. : Hall and Foreman, Inc
Date Performed: 12/10/2012
Analysis Time Period: PM Peak Hour
Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardino County
Units: U. §. Customary
Analysis Year: Year 2035 without Project
Project ID: VV.130048.0000
East/West Street: State Lane Drive
North/South Street: Highway 38
Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 105 i5 260 90 45
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 1 28 4 68 24 12
Hourly Flow Rate, HFR 5 119 15 273 54 47
Percent Heavy Vehicles 0 -- -~ 0 - -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 o o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 S 10 11 12

L T R L T R
Volume 5 5 145 20 5 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.85 0.85
Peak-15 Minute Volume 1 1 38 5 1 1
Hourly Flow Rate, HFR 5 5 152 21 5 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 ¢
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 ) 0



Lane Width (ft) 12.0 12.

Walking sSpeed {(ft/sec) 4.0 4.
Percent Blockage ¥ 0

Upstream Signal Data
Green Cycle
Time Length

sec

Prog. Distance
Speed to Signal
mph feet

Prog. Sat Arrival
Flow Flow Type
vph vph
82 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 110 94
Shared 1ln volume, major rt vehicles: 15 47
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 o] 10 11 12

L L. L 24 L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
L(e,hv) 3..00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 2 7 0 0
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
+ (3,1t} 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
tic} l-stage 4.1 4.1 7.1 6.5 6.2 T2 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 9 10 11 12

L L L R L T R
t (£, base} 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f, HV) 0.90 0.50 0.90 0.90 0.90 0.90 0.90 0.590
P (HV) 0 0 0 0 2 7 0] 0
t(f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
v{t) V(l,prot) V{t) Vv(l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp {from Exhibit 16-11)

Proportion vehicles arriving on green P

g({gl)
g(g2)
g(q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
v{t) V(l,prot)

Movement 5
vit)

V(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c,max)
Min platooned flow, V{g,min)
Duration of blocked period,
Proportion time blocked, p

t(p)

0.000

0.000

Computation 3-Platoon Event Periods

Result

pi(2)

p(5)

p (dom)

P (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked {1)
for minor Single-stage

movements, p(x) Process

(2) (3)

Two-Stage Process
Stage I

Stage II

pi{l)
pi4)
p(7)
p(8)
p(9)
p(10)
p{11)
pil2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

141 125

VvV o,x
=]
Px

V c,u,x

796 815 118 870

799

118

C r,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
V(ic,X)
5 1500 1500 1500 1500
P(x)
Vic,u,x)
Clr,x)
C({plat,x}
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. S 12
Conflicting Flows 118 118
Potential Capacity 934 939
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 934 939
Probability of Queue free St. 0.84 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 125 141
Potential Capacity 1474 1455
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1474 1455
Probability of Queue free St. 0.81 1.00
Maj L-Shared Prob Q free S5t. 0.80 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows B15 799
Potential Capacity 314 321
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.80 0.80
Movement Capacity 250 255
Probability of Queue free St. 0.98 0.98
Step 4: LT from Minor St. 7 10
Conflicting Flows 796 870
Potential Capacity 307 266
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.78 0.78
Maj. L, Min T Adj. Imp Factor. 0.83 0.83
Cap. Adj. factor due to Impeding mvmnt 0.83 0.69
Movement Capacity 254 185

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

B

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - 8ingle Stage

Conflicting Flows 815 799

Potential Capacity 314 321

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.80 0.80

Movement Capacity 250 255

Result for 2 stage procegs:

a

Y

Ct 250 255

Probability of Queue free S8t. 0.98 0.98

Step 4: LT from Minor 8St. 7 10

Part 1 - Firgt Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 796 B70

Potential Capacity 307 266

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.78 0.78

Maj. L, Min T 24dj. Imp Factor. 0.83 0.83

Cap. Adj. factor due to Impeding mvmnt 0.83 0.69

Movement Capacity 254 185

Results for Two-stage process:

a

b4

Ct 254 185

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (vph) 5 5 152 21 5 5

Movement Capacity ({(wvph) 254 250 934 185 255 939

Shared Lane Capacity (vph} 800 224




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement

-
L

8
T

C sep

Volume

Delay

Q =sep

Q sep +1

round (Qsep +1)

254
5

2
5

50 834

152

185
21

25
5

5

939
5

n max
C sh

SUM C sep
n

C act

8

00

22

4

Worksheet 10-Delay,

Quene Length, and Level o

£ service

Movement
Lane Config

8
LTR

1
LTR

4
LTR

7

9

10

11
LTR

12

v (vph)

C{m) (vph)

v/c

95% queue length
Control Delay
LGS

Approach Delay
Approach LOS

i62
800
0.20
0.76
10.6

273
1474
0.19
0.68
B.0
A

1455
0.00
0.01
7.5

10.6

31
224
0.14
0.48
23.6

23.6

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj}

v(il}), Vvolume for
v(i2), Volume for
g({il), Saturation
s{i2), Saturation
P* (07)

d{M,LT),

stream 2 or 5
stream 3 or 6
flow rate for stream 2 or 5
flow rate for stream 3 or 6

Delay for stream 1 or 4

N, Number of major street through lanes

d(rank, 1)

Delay for stream 2 or 5

1.00
110
15
1700
1700
1.00
-5

[ B N

.0

0.81




HCS+: Unsignalized Intersections Releage 5.6
TWO-WAY STOP CONTROL SUMMARY
Analyst: T™
Agency/Co.: Hall and Foreman, Inc
Date Performed: 4/24/2013

Analysis Time Period:
Intersection:
Jurisdiction:

PM Peak Hour
Highway 38/State Lane Drive
San Bernardino County

Units: U. 8. Customary

Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:

Year 2035 with Project
.0000

State Lane Drive
Highway 38

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 4 5 6

L T R L T R

Volume 5 100 25 290 85 45
Peak-Hour Factor, PHF 0.95 0.95 0.%5 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 105 26 305 89 47
Percent Heavy Vehicles 0 - - 0 -- --
Median Tvpe/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Bastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 15 20 175 20 20 5
Peak Hour Factor, PHF 0.95 0.95 0.55 0.95 0.95 0.95
Hourly Flow Rate, HFR 15 21 184 21 21 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: =~ Exists?/Storage No / No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB 5B Westbound Eastbound
Movement 1 4 | 7 8 9 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 5 305 220 47
C(m) (vph) 1461 1467 609 193
v/ 0.00 0.21 0.36 0.24
95% queue length 0.01 0.79 l.68 0.95
Control Delay 7.5 8.1 14.2 29.6
LOS A A B D
Approach Delay 14.2 25.6
Approach LOS B D




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™

Agency/Co.: Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour

Intersection: Highway 38/State Lane Drive
Jurisdiction: San Bernardinc County
Unite: U. S. Customary

Analysis Year: Year 2035 with Project
Project ID: VV.130048.0000

East/West Street: State Lane Drive
North/South Street: Highway 38

intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 5 100 25 290 85 45
Peak-Hour Factor, PHF 0.85 0.95 0.95 0.95 0.95 0.85
Peak-15 Minute Volume 1 26 7 76 22 12
Hourly Flow Rate, HFR 5 105 26 305 89 47
Percent Heavy Vehicles 0 -- -- 0 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration L'TR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 15 20 175 20 20 5
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 4 5 46 5 5 1
Hourly Flow Rate, HFR 15 21 184 21 21 5
Percent Heavy Vehicles 0 0 2 7 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane width (ft) 12.0 12. 12.0 .0
Walking Speed (ft/sec) 4.0 4.0 4.0 .0
Percent Blockage o 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 105 89
Shared 1ln volume, major rt vehicles: 26 47
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 9 10 11 12

L L L R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 0 0 0 ¢] 2 7 ¢] 0]
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade G.00 0.00 0.00 6.00 0.00 0.00
t(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t(c,T): l-stage 0.00 0.00 0.00 c.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 4.1 7.1 6.5 6.2 7.2 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 S 10 11 12

L L L R L T R
t (£, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,Hv) 0.90 0.920 0.90 0.90 0.90 0.90 0.90 0.90
P (HV) 0 0 0 0 2 7 & &)
t{f) 2.2 2.2 3.5 4.0 3.3 3.6 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
Vit) V{l,prot) V(t) V{l,prot)

V prog



Total Saturation Flow Rate,
Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11}

g (vph)

Proportion vehicles arriving on green P

g{gl)
g(g2)
gflqg)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

vi(t) V(l,prot) V{(t)

Movement 5
vi{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £

Min platooned flow, V(c,min)
Duration of blocked period,
Proportion time blocked. p

t{p)

0.000

0.000

Computation 3-Platoon Event Periods

Result

pi{2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements, p{x)

(1)
Single-stage
Process

(2} (3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p(7)
p(8)
pl(9)}
p(10)
p{ll)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V ¢,x 136 131
8
Px

V c,u,x

864 874 118 952 B63

112

C r,x
C plat,x

Two-Stage Process

11



Stagel Stage2 BStagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

2 1500 1500 1500 1500
P({x)

Vic,u,x)

Cl{r,x)
C{plat, x)

Worksheet 6-Impedance and Capacity Eguations

Step 1: RT from Minor St. 9 12
Conflicting Flows 118 112
Potential Capacity 934 947
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 934 947
Probability of Queue free St. 0.80 0.99
Step 2: LT from Major St. 4 1
Conflicting Flows 131 136
Potential Capacity 1467 1461
Pedestrian Impedance Factor 1.00 1.00
Movement Capacityv 1467 1481
Probability of Queue free St. 0.79 1.00
Maj L-Shared Prob Q free St. 0.77 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows 874 863
Potential Capacity 290 295
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.77 0.77
Movement Capacity 224 227
Probability of Queue free St. 0.91 0.91
Step 4: LT from Minor St. 7 10
Conflicting Flows 864 952
Potential Capacity 277 234
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.70 0.70
Maj. L, Min T Adj. Imp Factor. Q.77 0.77
Cap. Adj. factor due to Impeding mvmnt 0.76 0.62
Movement Capacity 212 144

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probabkility of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 874 863

Potential Capacity 290 295

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.77 0.77

Movement Capacity 224 227

Result for 2 stage process:

a

y

Ct 224 227

Probability of Queue free St. 0.971 n.91

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 864 952

Potential Capacity 277 234

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.70 0.70

Maj. L, Min T Adj. Imp Factor. 0.77 0.77

Cap. Adj. factor due to Impeding mvmnt 0.76 0.62

Movement Capacity 212 144

Results for Two-stage process:

a

Y

ct 212 144

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (wvph) 15 21 184 21 21 5

Movement Capacity (vph) 212 224 934 144 227 947

Shared Lane Capacity {vph) 609 193




Worksheet 9-Computation of Effect of Flared Minor

Street Approaches

Movement

7 8 S
L T R

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

212
15

224
21

934
184

144
21

22
21

7

n max
C sgh

SUM C sep
n

C act

6029

193

247
5

Worksheet 10-Delay,

Queue Length, and Level of Service

Movement
Lane Config

1 4
LTR LTR

7 8 S
LTR

10

11
LTR

12

v (vph)

C(m) (vph)

v/c

95% queue length
Control Delay
LOS

Approach Delay
Approach LOS

5 305
1461 1467
0.00 0.21
0.01 0.7%
7.5 8.1

220
609
0.36
l.68
14.2

14.2

47
123
0.24
0.95
29.6

29.6

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2

Movement 5

pl{oj) 1.00
v{il), Volume for stream 2 or 5 105
v{i2), Veolume for stream 3 or & 26
s(il), Saturation flow rate for stream 2 or 5 1700
8(i2), Saturation flow rate for stream 3 or § 1700
P* (o]) 1.00
d{M,LT), Delay for stream 1 or 4 7.5
N, Number of major street through lanes 1
d(rank,1l) Delay for stream 2 or 5 0.0

0.
B9
47
17
17
0

H = o

795

00
co

77
.1




ERF . Hall & IJ‘*‘a;:reman, Inc.

Engineering - Surveying - Planning - Landscape Architecture
SUBJECT BY DATE JOB NO. SHEET OF
SUMMARY ™ 22-Apr-13 VV.130048.0000 1 OF
E/W STREET : PROJECT DRIVEWAY PROJECT YEAR : 2014
N/S STREET : STATE LANE DRIVE PROJECTED GROWTH . oo
CONDITION : AM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
oo
b .
Q . - Ce
e -~ T
A Az "3
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS
EXISTING + EXISTING + YEAR 2035 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT
SCENERIO #
PROJECT DRIVEWAY
EB LEFT 0 0 0 50 50 0 50
EB THRU 0 0 0 5 5 4] 5
EB RIGHT 0 0 0 15 15 0 15
WB LEFT 5 0 5 0 5 5
WB THRU 0 0 0 & 0
WB RIGHT 5 0 5 0 5 5
STATE LANE DRIVE
NB LEFT 0 0 0 15 15 0 15
NB THRU 200 0 210 0 210 295 295
NB RIGHT 5 0 5 0 5 5 5
SBLEFT 5 0 5 ¢ 5 5 5
SB THRU 80 0 85 0 85 120 120
SB RIGHT 0 0 1] 5 5 0 5
TOTALS 300 0 315 95 410 435 530

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office; 661.284.7400 Tel/ 661.284.7401 Fax
Vigtorville Office: 760.524.9100 Tel/ 760.524.9101 Fax
Temecula Office: 951.294.9300 Tel/ 951.294.9301 Fax



B Hall & Foreman, Inc.
Engineering - Surveying - Planning - Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF 2
EMSTREFT : PROJECT DRIVEWAY N/S STREET : STATE LANE DRIVE
CONDITION : AM PEAK HOUR

NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT |THRY LT | RT [THRU| LT | RT |[THRY LT RT [THRU] LT | RT |THRY LT | RT [THRU| LT
0 0 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 (1] 0
1 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 (1} 0
0 2 0 0 0 0 0 0 ] 1 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 1] 0 0 0 1 0 0 1 0
EASTLEG WEST LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT {THRU LT | RT |THRY LT | RT [THRU| LT RT |THRU|] LT | RT {THRU LT | RT ITHRUl LT
0 0 0 0 0 0 0 0 ] 1 0 0 0 0 0 0 (1] 0
0 0 0 ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1] 0 0
0 1] 1] 1] u ] 0 o 0 0 o 0 0 0 0 0 0 0
NORTH LEG SOUTH LEG EAST LEG WEST LEG

RT |THRU| LT | RT |[THRW LT | RT |[THRY LT | RT |THRU| LT
1 12119 | 2 |12| o | 53] 1 3 0 0

3l 1] o 8 o | 32] 0 1 1 1

3 8 | 20 1 16| 0 [ 50| 1 2 0 1 | 12

1 | 11]19] o110 0] 50| 1 4 2 1 8

TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES TOTALS TOTALS PERCENTAGE

PROQJECT DRIVEWAY

EB LEFT ] ] 0 0 0

EB THRU 0 0 0 0 ] 0

EB RIGHT 0 0 0 0 0

WB LEFT 0 0 5 5 (]

WB THRU 0 0 0 0 (] 0

WB RIGHT 0 0 5 5 (]

STATE LANE DRIVE

NB LEFT 0 1] 0 0 0

NB THRU 3 198 201 200 0 1

NB RIGHT 0 0 5 5 0

SB LEFT 0 0 5 5 ]

SB THRU 3 75 78 80 5 4

SB RIGHT 0 0 0 0 (]

Irving Office; 714.665.4500 Tel/ 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.241.0595 Telf 760.241.1937 Fax
Temecula Office: 951.294.9300 Telf 951.284,9301 Fax




HCS+: Unsignalized Intersections Release 5.6

TWQ-WAY STOP CONTROL SUMMARY

Analyst: ™
Hall and Foreman, Inc
1/30/13
Analysis Time Period: AM Feak Hour
Project Dwy#2/State Lane Drive
San Bernardineo County

Agency/Co.:
Date Performed:

Intersection:
Jurisdiction:

Units: U. §. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

Existing
VV.130048.0000
Project Driveway #2
State Lane Drive

Intersection Orientation: NS

Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major Street: Approcach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 200 5 5 80
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 227 5 5 90
Percent Heavy Vehicles -- -- 0 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L il R | L T R
Volume 5 5
Peak Hour Factor, PHF 0.88 0.88
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0] 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |
v {vph) 5 10
C(m}) ({vph) 1348 733
v/c 0.00 0.01
95% gueue length 0.01 0.04
Control Delay 7.7 10.0-
LOS A A
Approach Delay 10.0-
Approach LOS A




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: T™

Agency/Co. : Hall and Foreman, Inc

Date Performed: 1/30/13

Analysis Time Period: AM Peak Hour

Intersection: Project Dwy#z/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Existing

Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period {(hrsg):

Vehicle Volumes and Adjustments

.00

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 200 5 5 80
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 57 1 1 23
Hourly Flow Rate, HFR 227 5 5 90
Percent Heavy Vehicles ~ = 0 -- - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.88 0.88
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes 0 0
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.90
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
82 Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1lpn velume, major th vehicles: 99
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 q i 8 o] 10 11 12

L L Li T R L T R
t (c,base) 4.1 7.1 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P{hv) 0 0 ¢]
t(c,g) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t(c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
ti(c) l-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 S 10 11 12

L L L T R L T R
t(f,base) 2.20 3.50 3.30
t (f,HV) 0.90 0.90 0.50 0.%0 0.90 0.90 0.90 0.30
P (HV) 0 0 0
t(£) 2.2 3.5 3.3

Worksheet 5-Effect of Up

stream Signals

Computation 1-Queue Clea

rance Time at Upstream Signal
Movement 2
V(L) v(l,prot)

Movement 5
v{t) V(1l,prot)

V prog



Total Saturation Flow Rate, s (vph)

Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp {(from Exhibit 16-11)

Proportion vehicles arriving on green P

g(gl)
g(qg2)
g(q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
vit) V{l,prot) Vv(t)

Movement 5
V{l,prot)

alpha

beta

Travel time, t({a) (sec}
Smoothing Factor, F

Proportion of conflicting flow,
Max platcooned flow, V{c,max)

Y

Y e R e a T e + . TFf = mn ot an )
G111 E...qm.uqud Taow, V\C,TiIlj

Duration of blocked period, t(p)

Proportion time blocked, p

0.000

C.000

Computation 3-Platoon Event Periods

Result

p{2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked (13
for minor

movements, p(x)

Single-stage
Process

(2} (3)
Two-Stage Process
Stage I Stage II

p (1)
pl4)
p(7)
p (8)
p (9}
p(10)
pl{11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1

V c,xX 232

8
Px
V oe,u,x

C r,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stagel Stage2 Stagel StageZ
vic,x)
=] 1500
P{x)
Vic,u,x)
Cc(r,x)
C(plat,x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 230
Potential Capacity 814
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 8l4
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 232
Potential Capacity 1348
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1348
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prob Q free St. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 330
Potential Capacity 669
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 667

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Prcbhability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity

[

.00
.00

Result for 2 stage process:

a

Y

cCt

Probability of Queue free St. 1.00

.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 330
Potential Capacity 669
Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity 667

oOR R R

.00
.00
.00
.99

Results for Two-stage process:
a
Y
Ct 667

Worksheet 8-Shared Irane Calculations

Movement 7 8 9 10

Volume (vph) 5 5
Movement Capacity (vph) 667 814
Shared Lane Capacity (vph) 733




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 667 814

Volume 5 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 733
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 2 10 11 12
Lane Config LT IR

v (vph) 5 10

C(m) (vph) 1348 733

v/c 0.00 0.01

95% queue length 0.01 0.04

Control Delay 7.7 10.0-

LOS 4 A

Approach Delay 10.0-

Approach LOS A

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

ploj) 1.00 1.00
v(il}, Volume for stream 2 or 5 90
v{i2), Volume for stream 3 or 6 0
s{il), Saturation flow rate for stream 2 or 5 1700
e(i2), Saturation flow rate for stream 3 or & 1700

P* (0]) 1.00
d(M,LT}, Delay for stream 1 or 4 7.7

N, Number of major street through lanes 1
d(rank,1l) Delay for stream 2 or 5 .0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: T™
Hall and Foreman, Inc

Agency/Co.:
Date Performed:

Analysis Time Period: AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Intersection:
Jurisdiction:
Units: U. 5. Customary
Analysis Year:

Project ID: VV.130048.0000

EFast/West Street:
North/South Street:

Intersection Orientation: NS

Existing plus Background

Proiject Driveway #2
State Lane Drive

Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R [ T R
Volume 210 5 5 85
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Hourly Flow Rate, HFR 238 5 5 S6
Percent Heavy Vehicles -— == 0 -= --
Median Type/Storage Undivided
Rl Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 i1 12
L T R | L T R
Volume 5 5
Peak Hour Facteor, PHF 0.88 0.88
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SB Westbeound Eastbound
Movement 1 4 | 7 8 9 10 11 12
Lane Config LT | LR
v (vph) 5 10
C(m) {vph) 1335 721
v/c 0.00 0.01
95% queue length 0.01 0.04
Control Delay 7.7 10.1
LOS A B
Approach Delay 10.1
Approach LOS B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™

Agency/Co.: Hall and Foreman, In¢
Date Performed:

Analysis Time Period: AM Peak Hour

Intersection: Project Dwy#2/State Lane Drive

Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Existing plus Background

Project ID: VV.130048.0000

East/West Street: Project Driveway #2

North/South Street: State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 210 5 5 85
Peak-Hour Factor, PHF 0.88 0.88 0.88 0.88
Peak-15 Minute Volume 60 1 1 24
Hourly Flow Rate, HFR 238 5 5 96
Percent Heavy Vehicles = -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.88 0.88
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Existg?/Storage No /
RT Channelized?
Lanes 0 0]
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 la

Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph gsec sec mph feet
52 Left-Turn
Through
55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared in volume, major th vehicles: 26
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt wvchicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 7 8 9 10 11 12

L L T R L T R
t{c,base} 4.1 7.1 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0
tlc,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t(c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) 1-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations
Movement 1 7 8 9 10 11 12

L L T R L T R
t (£, base) 2.20 3.50 3.30
t(f,HV} 0.90 0.90 0.90 0.90 .90 0.90 0.90 0.90
P{HV) 0 0 0
t(f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

vVit) V(1l,preot) VvI(t)

Movement 5

v (l,prot)

V prog



Total Saturation Flow Rate,
Arrival Type

Effective Green, g {sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)

g {vph)

Proportion vehicles arriving on green P

g(gl)
g(g2)
g{q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

vi{t) Vi{l,prot) VI(t)

Movement 5
V(1l,prot}

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)
Min platooned flow, V(c,min)
Duration of blocked period,
Proportion time blocked, p

t{p)

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p {gubo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1)
Single-stage

p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage II

p(1)
p{4)
p(7)
p{8)
p(9)
p(10}
p(11)
p(l2)

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV ¢,X 243
8
Px

vV c,u,x

Cr,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
Vi{c,x)
] 1500
P (x)
Vi{c,u,x)
Cl{r,x)
Ci{plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 240
Potential Capacity 804
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 804
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 243
Potential Capacity 1335
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1335
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prob { free St. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 346
Potential Capacity 655
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 653

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

[ and

.00

Result for 2 stage process:

a

Y

ct

Probability of Queue free St.

1.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

346
655
1.00

1.00
653

.00
.00
.00
.99

oRr R R

Results for Two-stage process:
a
Y
cC t

653

Worksheet 8-Shared Lane Calculations

Movement 7

Volume (vph) 5
Movement Capacity {vph) 653
Shared Lane Capacity (vph)




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 653 804

Volume 5 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max
C sh 721
SUM C sep

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movemernt 1 4 7 8 9 10 11 12
Lane Config LT LR

v (vph) 5 10

C{m} (vph) 1335 721

v/e 0.00 0.01

95% gueue length 0.01 0.04

Control Delay 7.7 10.1

LOS A B

Approach Delay 10.1

Approach LOS B

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

ploj) 1.00 1.00
v{il), Volume for stream 2 or & 96
v{i2), Volume for stream 3 or 6 0
s{(il), Saturation flow rate for stream 2 or 5 1700
g(i2), Saturation flow rate for stream 3 or 6 1700

P* (o]} 1.00
d(M,LT), Delay for stream 1 or 4 7.7

N, Number of major street through lanes 1

d{rank,l}) Delay for stream 2 or 5 0.0




HCS+: Unsignalized Inter

sections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.: Hall and Foreman,
Date Performed: 4/24/2013

Analysgis Time Period: AM Peak Hour
Intersection: Project Dwy#2/State
Jurisdiction:

Unitg: U. S. Customary
Analysis Year: Project Year 2014
Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Inc

Lane Drive

San Bermardino County

Intersection Orientation: NS Study peried {hrs): 1.00
vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 15 210 5 5 85 5
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 16 233 5 5 24 5
Percent Heavy Vehicles 0 -- -- 0 --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0] 1 0 0 1 ¢
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 5 5 5 50 5 i5
Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.50
Hourly Flow Rate, HFR 5 5 5 55 5 16
Percent Heavy Vehicles 0 0 4] 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 &) 0] 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LTR LTR | LTR | LTR
v (vph) 16 5 15 76
C(m) (vph) 1507 1341 618 620
v/c 0.01 0.00 0.02 0.12
95% gqueue length 0.03 0.01 0.07 0.42
Control Delay 7.4 7.7 11.0 11.6
LOS A A B B
Approach Delay 11.0 11.6
Approach LOS B B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-~WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TM
Agency/Co. : Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. S. Customary

Analysis Year: Project Year 2014

Project ID: VV.130048B.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6
L iR R L T R
Volume 15 210 5 5 B5 5
Peak-Hour Factor, PHF 0.50 0.50 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 4 58 1 1 24 1
Hourly Flow Rate, HFR 16 233 5 5 94 5
Percent Heavy Vehicles 0 -~ e 0 -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 G 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 i0 11 12
L T R L T R
Volume 5 5 5 50 5 15
Peak Hour Factor, PHF 0.50 0.90 0.50 0.90 0.90 0.90
Peak-15 Minute Volume 1 1 1 14 1 4
Hourly Flow Rate, HFR 5 5 5 55 5 16
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Apprecach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configquration LTR LTR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Flow (ped/hr) 0 ) 0 0



Lane Width (ft)

Walking Speed (ft/sec)

Percent Blockage

Upstream Signal Data

Prog.
Flow
vph

Sat Arrival Green Cycle Prog.
Flow Type Time Length Speed
vph sec sec mph

Di

stance

to Signal

feet

52 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2 Movement 5
Shared 1ln volume, major th vehicles: 233 94
Shared 1ln volume, major rt vehicles: 5 5
Sat flow rate, major th vehicles: 1700 1700
gat flow rate, major rt wvehicles: 1700 1700
Number of major street through lanes: 1 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 1 7 8 S 10 11 12

L L T R L T R
t {c, base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv} 0 0 0 0 0 o 0 0
tlc,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t{3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l1-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
tl{ec) l-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 7 8 9 10 11 12

L L T R L T R
t (f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t{f,HV) 0.50 0.90 0.90 0.90 0.20 .20 0.50 0.90
P (HV) 0] 0 0 0 0 0 0 0
t(£f) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vi{t) V(l,prot) Vv{t) V(l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (=zec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(gl)
g(g2)
gl(q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
vit) V{1, prot)

Movement 5
vit) V(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{c¢,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5}

p (dom)

p (subo)

Constrained or unconstrained?

c.000
6.000

Proportion
unblocked {1)
for minor S8ingle-stage

movements, p(x) Process

(2) (3)
Two-Stage Process
Stage I Stage II

p{l)
r(4)
p(7)
p(8)
p(9)
p{10)
p(11)
r(l2)

Computation 4 and 5
Single-Stage Process
Movemernt 1 4

V c,x 99 238
8
Px

V o,u,x

385 377

Cr,x
C plat,x

Two-Stage Process

8 10 11



Stagel Stage2 Stagel Stagel Stage2 Stagel Stage?2
V(c,x)
8 1500 1500 1500
P(x)
Vic,u,x)
Cl(r,x)
C(plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 236 96
Potential Capacity 808 966
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 808 966
Probability of Queue free St. 0.99 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 238 99
Potential Capacity 1341 1507
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1341 1507
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob Q free St. 1.00 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 377 376
Potential Capacity 558 558
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 549 549
Probability of Queue free St. 0.99 0.95
Step 4: LT from Minor St. 7 10
Conflicting Flows 385 378
Potential Capacity 577 583
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97 0.97
Maj. L, Min T Adj. Imp Factor. 0.98 0.98
Cap. Adj. factor due to Impeding mvmnt 0.96 0.87
Movement Capacity 557 568

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 377 376

Potential Capacity 558 558

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 549 549

Result for 2 stage process:

a

Y

ct 549 549

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 i0

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. &Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 385 378

Paotential Capacity 577 583

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 0.97

Maj. L, Min T Adj. Imp Factor. 0.98 0.98

Cap. Adj. factor due to Impeding mvmnt 0.96 0.97

Movement Capacity 557 568

Results for Two-stage process:

a

¥

c t 557 568

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume (vph) 5 5 5 55 5 16

Movement Capacity (vph) 557 549 808 568 549 966

Shared Lane Capacity (vph) 618 620




Worksheet 9-Computation of Effect of Flared Minor

Street

Approaches

Movement

7
L

8
T

9
R

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

557
5

549
5

808

568
55

5409

5

966
16

. max

C sh

SUM C sep
n

C act

618

620

Worksheet 10-Delay, Queue Length,

and Level of Service

Movement 1
Lane Config LTR

4
LTR

7

8
LTR

9

10

11
LTR

12

v (vph) 16
C{m) (vph)} 1507
v/c 0.01
95% gueue length 0.03
Control Delay 7.4
LOS A
Apprcach Delay

Approach LOS

1341
0.00
0.01
7.7

15
618
0.02
0.07
11.0

11.0

76
620
0.12
0.42
11.6

1ll.6

Worksheet 1ll-Shared Major LT Impedance and Delay

Movement 2

Movement 5

plod)

v{il), Volume for stream 2

or 5

v(i2), Volume for stream 3 or &
s(il), Saturation flow rate for stream 2 or 5
s(i2), Saturation flow rate for stream 3 or 6

P* (o]}

d(M,LT), Delay for stream 1 or 4

N, Number of major street through lanes

d(rank,1l) Delay for stream 2 or 5

0.99
233
5
1700
1700
0.99
7.4

1
0.1

1.
94
5

17
17
1.

o H

00

oo
00
co

.7

.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.:
Date Performed:

Intersection:
Jurigdiction:
Units: U. 5. Customary
Analysis Year:
Project ID:
East/West Street:

North/South Street:

Hall and Foreman, Inc
1/30/13
Analysis Time Period: AM Peak Hour

Project Dwy#2/State Lane Drive
San Bernardino County

Year 2035 without Project
VV.130048.0000
Project Driveway #2
State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.
Vehicle Volumes and Adjustments
Major Street: Approcach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | T R
Volume 2395 5 5 120
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 310 5 5 126
Percent Heavy Vehicles -~ -- ¢ -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5
Peak Hour Factor, PHF 0.958 0.95
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%)} 0 0
Flared Approach: Exists?/Storage No /
Lanes C 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbeound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT LR |
v {(vph} 5 10
C(m) (vph) 1257 641
v/c 0.00 0.02
95% gqueue length 0.01 0.05
Control Delay 7.9 10.7
LOS A B
Approach Delay 10.7
Approach LOS B




HCS+: Unsignalized Intersections Release 5.6

Phone: FPax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS
Analyst: ™
Agency/Co.: Hall and Foreman, Inc
Date Performed: 1/30/13

Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:

AM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Year 2035 without Project
.0000

Project Driveway f2

State Lane Drive

Intersection COrientation: NS Study period (hrs):
Vehicle Volumes and Adjustments
Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 295 5 5 120
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 78 1 1 32
Hourly Flow Rate, HFR 310 5 5 126
Percent Heavy Vehicles - -- 0 --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.95 0.985
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes 0 0
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16
Flow {ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage o] 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 126
Shared 1n volume, major rt wvehicles: 0
Sat flow rate, major th wvehicles: 1700
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 S 10 11 12

L L L T R L T R
t{c, base) 4.1 7.1 6.2
t{c,hv} 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) 0 0] 0
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t(c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) 1-stage 4.1 6.4 6.2
2-gtage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,base) 2.20 3.50 3.30
t(f,HV) 0.90 0.90 0.90 0.50 0.50 0.90 0.90 0.90
P (HV) 0 0 0
t(£f) 2.2 3.5 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
vi{t) V{l,prot) VI{t) V({l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp {(from Exhibit 16-11)

Proportion vehicles arriving on green P

g{gl)
g{qg2)
g(q)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2

v{t) v(l,prot) V(L)

Movement 5
V(l,prot)

alpha

beta

Travel time, t{a}) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)

¥in platooned flow, V{c,minj
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

[t i o]
o O
oo
O

Proportion
unblocked

for minor
movements, p(x)

(1)
Single-stage
Process

(2) (3)
Two-Stage Process
Stage I Stage II

p(1)
p(4)
pl(7)
p(8)
p(9)
p (10}
p(1l)
p(12)

Computaticn 4 and 5
Single-Stage Process
Movement 1 4

vV c,x 315
s
12574

V ¢o,u,x

Cr,x
C plat,x

Two-Stage Process

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stagez

Vi{c,x)

S 1500
P {x)

Vic,u,x)

Cl(r,x)
C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 2 12
Conflicting Flows 312

Potential Capacity 733

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 733

Probability of Queue free S8t. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 315

Potential Capacity 1257

Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1257

Dyhahi Tiky Aaf NOiata Fras OF 1T NN .,
SYrofabiaaty oI gueus Lrege ST, L.uUu 1.00
Maj L-Shared Prob Q free St. 1.00

Step 3: TH from Minor St. 8 11
Conflicting Flows o
Potential Capacity

Pedestrian Impedance Factor 1.00 1.00
Cap. adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity

Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 448

Potential Capacity 572

Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 570

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity

1.00
1.00

Result for 2 stage process:

a

Y

cCt

Probability of Queue free St. 1.00

1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 448
Potential Capacity 572
Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity 570

.00
.00
-00
.99

oR R

Results for Two-stage process:
a
b
Ct 570

Worksheet 8-Shared Lane Calculations

Movement 7 8 ] 10

Volume ({vph) 5 5
Movement Capacity (vph) 570 733
Shared Lane Capacity (vph) 641




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 5706 733

Voelume 5 5

Delay

Q sep

Q0 sep +1

round (Qsep +1)

n max
C sh 641
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 =] 10 11 12
Lane Config LT LR

v (vph) 5 10

C{m) (vph} 1257 641

v/c 0.0¢C C.G2

95% queue length 0.01 0.05

Control Delay 7.9 10.7

LOS A B

Approach Delay 10.7

Approach LOS B

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

p(o]) 1.00 1.00
v{il), Volume for stream 2 or 5 126
v(i2}, Volume for stream 2 or 6 )
s(il), Saturation flow rate for stream 2 or 5§ 1700
2{i2), Saturation flow rate for stream 3 or & 1700

P* (0]) 1.00
d(M,LT), Delay for stream 1 or 4 7.9

N, Number of major street through lanes 1

d(rank,1) Delay for stream 2 or 5 0.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: TM
Agency/Co.: Hall and Foreman, Inc
Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection:
Jurigdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

Year 2035 with Project
VV.130048.0000

Project Driveway #2
State Lane Drive

Project Dwy#2/State Lane Drive
San Bernardino County

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 15 295 5 5 120 5
Peak-Hour Factor, PH¥ 0.95 0.55 0.85 0.95 0.95 0.85
Hourly Flow Rate, HFR 15 310 5 5 126 5
Percent Heavy Vehicles 0 -- -- 0 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 0 1 o 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5 5 50 5 15
Peak Hour Factor, PHF 0.95 0.85 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 5 5 52 5 15
Percent Heavy Vehicles 0] 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No No /
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 10 11 12
Lane Config LTR LTR | LTR ! LTR
v (vph) 15 5 15 72
c{m) (vph) 1467 1257 539 534
v/c 0.01 0.00 0.03 0.13
95% gqueue length 0.03 0.01 0.05 0.47
Contreol Delay 7.5 7.9 11.9 12.8
LOS A A B B
Approach Delay 11.9 12.8
appreoach LOS B B




HCS+: Unsignalized Intersections Releage 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL {TWSC) ANALYSIS

Analyst: ™

Agency/Co. : Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: AM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. S§. Customary

Analysis Year: Year 2035 with Project

Project ID: VV.130048,0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period {(hrs}: 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 15 295 5 5 120 5
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.55
Peak-15 Minute Volume 4 78 1 1 32 1
Hourly Flow Rate, HFR 15 310 5 5 126 5
Percent Heavy Vehicles 0 - -- 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 5 50 5 15
Peak Hour Factor, PHF 0.85 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 1 1 1 13 1 4
Hourly Flow Rate, HFR 5 5 5 52 5 15
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%)} 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR

Pedestrian Velumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (ft)

Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Prog.
Flow

vph

Sat Arrival Green Cycle Prog.
Flow Type Time Length Speed
vph sec sec mph

Distance
to Signal
feet

82 Left-Turn
Through

55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln volume, major th vehicles: 310 126
Shared 1ln volume, major rt vehicles: 5 5
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt wvehicles: 1700 1700
Number of major street through lanes: 1 1

Worksheet 4-Critical Gap and Follow-up Time Calculation

Critical Gap Calculation

Movement 7 8 ) 10 11 12
L T R L T R
t (¢, base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.Q00 1.00
P (hv) 0 0 0 0] 0 G 0 0
t{c,qg) 0.20 0.20 ¢g.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
£(3,1t) .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t(e,T): l-gtage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 4,1 7.1 6.5 6.2 7.1 6.5 6.2
2-gtage
Follow-Up Time Calculations
Movement 7 8 9 10 11 12
L L T R L T R
t {f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,H V) 0.90 0.90 0.920 0.90 0.90 0.50 0.90 0.90
P (HV) 0] 0 0 0 0 0] 0 0
ti{f} 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2
vi(t) V{l,prot) V(L)

Movement 5

V{l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(gl)
glg2)
g(a)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
v{t) V(l,prot)

Movement 5
V(L) V(l,prot)

alpha

beta

Travel time, t{a) {(sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c,max)
Min platooned flow, V{c,min)
Duration of blocked pericd,
Proportion time blocked, p

t{p)

0.000 0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion
unblocked {1)
for minor 8ingle-gtage

movements, p{x) Process

(2) ~ (3)
Two-Stage Process
Stage I Stage II

p (1)
p(4)
p(7)
p(8)
p(9)
p{10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

131 315

V ¢,x
8
Px

Ve,u,x

4390 483 312 486 483 128

Cr,x
C plat,x

Two-Stage Process



Stagel Stage2 Stagel Stagel Stage2 Stagel ©Stage2
Vic,x)
2] 1500 1500 1500
P{x)
Vvic,u,x)
Clr,x)
C{plat, x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 312 128
Potential Capacity 733 927
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 733 927
Probability of Queue free St. 0.99 0.98
Step 2: LT from Major St. 4 1
Conflicting Flows 315 131
Potential Capacity 1257 1467
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1257 1467
Probability of Queue free St. 1.00 0.99
Maj L-Shared Prob Q free St. 1.00 0.99
Step 3: TH from Minor St. 8 11
Conflicting Flows 483 483
Potential Capacity 486 486
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 478 478
Probability of Queue free St. 0.99 0.9%2
Step 4: LT from Minor St. 7 10
Conflicting Flows 490 486
Potential Capacity 492 495
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97 0.97
Maj. L, Min T Adj. Imp Factor. 0.98 0.98
Cap. Adj. factor due to Impeding mvmnt 0.96 0.97
Movement Capacity 474 481

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

pPart 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 483 483

Potential Capacity 486 486

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 478 478

Result for 2 stage process:

a

Y

cCt 478 478

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Btage

Conftlicting Flows

Potential Capacity

Pedestrian Impedance Pactor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 490 486

Potential Capacity 492 495

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 0.97

Maj. L, Min T Adj. Imp Factor. 0.98 0.98

Cap. Adj. factor due to Impeding mvmnt 0.96 0.97

Movement Capacity 474 481

Results for Two-stage process:

a

Y

ct 474 481

Worksheet B8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume ({vph) 5 5 5 52 5 15

Movement Capacity (vph) 474 478 733 481 478 927

Shared Lane Capacity (vph} 539 534




Worksheet 9-Computation of Effect of Flared Minor Street

Approaches

Movement.

7
L

8
T

9
R

C sep

Volume

Delay

Q sep

Q sep +1

round {Qsep +1)

474
5

478
5

7
5

33

481
52

47
5

8

927
15

n max

C sh

SUM C sep
n

C act

539

534

Worksheet 10-Delay, Queue Length,

and Level of

Service

Movement 1
Lane Config LTR

4
LTR

7

B
LTR

9

10

11
LTR

12

v {vph) 15
C(m) ({(vph) 1467
v/c 0.01
95% gueue length 0.03
Control Delay 7.5
LOS A
Approach Delay

Approach LOS

1257
0.00
0.01
7.9

15
535
0.03
0.09
11.9

11.9

72
534
0.13
0.47
12.8

12.8

Worksheet 1l-Shared Major LT Impedance and Delay

Movement 2

Movement 5

p(oj)

v(il), Volume for stream 2 or 5
v{i2), Volume for stream 3 or 6
s(il), Saturation flow rate for stream 2 or 5
s(i2), Saturation flow rate for stream 3 or 6

P*(0])

d(M,LT), Delay for stream 1 or 4

N, Number of major street through lanes

d{rank,1l) Delay for stream 2 or 5

0.99
310
5
1700

1

.00

126

5

1700
1700

1

[T N |

.00
.9




RRF Hall & ﬁcrreman, Inc.

Engineering - Surveying - Planning = Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
SUMMARY ™ 22-Apr-13 VV.130048.0000 OF
E/W STREET : PROJECT DRIVEWAY PROJECT YEAR : 2014
N/S STREET : STATE LANE DRIVE PROJECTED GROWTH 2%
CONDITION : PM PEAK HOUR PER YEAR
CONDITION DIAGRAMS
EXISTING GEOMETRICS PROPOSED GEOMETRICS FUTURE GEOMETRICS
TURN MOVEMENTS
EXISTING + EXISTING + YEAR 2035 YEAR 2035
EXISTING BACKGROUND | BACKGROUND PROJECT BACKGROUND + WITHOUT WITH
CONDITION TRAFFIC TRAFFIC TRAFFIC TRIPS PROJECT PROJECT PROJECT
SCENERIO #
PROJECT DRIVEWAY
EB LEFT 0 0 0 55 55 0 55
EB THRU 0 0 0 5 5 0 5
EB RIGHT 4] 0 0 20 20 v} 20
WB LEFT 5 0 5 5
WB THRU 0 0 0 0
WB RIGHT 5 0 5 5
STATE LANE DRIVE
NB LEFT o] 0 0 20 20 0 20
NB THRU 105 0 110 0 110 185 155
NB RIGHT 5 0 5 5 5 5
SB LEFT 5 0 5 5 5 5
SB THRU 195 0 205 4] 205 285 285
8B RIGHT 0 0 0 10 10 4] 10
TOTALS 320 0 335 115 450 460 575

Tustin Office: 714.665.4500 Tel/ 714.665.4501 Fax
Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Victorville Office: 760.524.9100 Tel/ 760.524.9101 Fax
Temecula Office: 851.294.9300 Tel/ 951.294 6301 Fax




Foreman, Inc.

Engineering- Surveying - Planning = Landscape Architecture

SUBJECT BY DATE JOB NO. SHEET OF
TURN VOLUME SUMMARY ™ 22-Apr-13 VV.130048.0000 2 OF 2
EAN STREET : PROJECT DRIVEWAY N/S STREET : STATE LANE DRIVE
CONDITION : PM PEAK HOUR

NORTH LEG SOUTH LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+} AXLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+) AXLE
RT |tHRU| LT | RT |THRY LT | RT |THRY| LT RT |{THRU| LT | RT |THRY LT | RT |THRY| LT
0 0 ] 0 o] o 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0] o ] 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0
0 0 1 0 0 1] 0 0 0 0 0 a ] ] 0 0 1] 0
EAST LEG WEST LEG
LARGE 2 AXLE LARGE 3 AXLE LARGE #4{+) 8XLE LARGE 2 AXLE LARGE 3 AXLE LARGE 4(+} AXLE
RT |THRU| LT | RT [THRY LT | RT {THRU[ LT RT |[THRU| LT | RT |THRY LT | RT |THRU LT
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1] 0 0 0] o 0 0 v ] o i ] 0 ] ) ] ¢
0 0 0 0 0| o 0 0 0 0 0 0 0 ] 0 0 0 0
1 0 D 0 0o 0 0 0 ] 0 ) G o o ) 0 o
NORTH LEG SOUTH LEG EAST LEG WEST LEG

RT [THRU LT | RT [THRY LT | RT |[THRY| LT | RT |THRU| LT
8 | 14|28} 3 |22} 0] 3 1 1 1 2 6

11| 9 4] 2|16 2 ]22] 0 1 0 1 0

17 | 49| 3 10| o] 20] 0 ] o 1 3
16| 57| 4 10| 0ofjz24] 0 1 i 0 4
TRUCK AUTO ROUNDED TRUCK
TOTAL VOLUMES TOTALS TOTALS PERCENTAGE

PROJECT DRIVEWAY

EB LEFT 0 0 ] 0 0

EB THRU 0 0 0 ] 0 0

EB RIGHT 0 0 0 0 ¢

WB LEFT 0 0 5 5 [

WE THRU 0 0 0 0 0 o

WB RIGHT 0 ] 5 5 0

STATE LANE DRIVE

NB LEFT 0 0 0 0 0

NB THRU 2 101 103 105 o 2

NB RIGHT 0 0 5 5 o

SB LEFT o 0 5 5 0

SB THRU 1 198 197 195 o o

SB RIGHT 0 0 0 0 0

frvine Office: 714.665.4500 Tell 714.665.4501 Fax

Santa Clarita Office: 661.284.7400 Tel/ 661.284.7401 Fax
Vietorville Office; 760.241.0595 Telf 760.241.1937 Fax
Temecula Office; 951.294.9300 Tel/ 951.284.9301 Fax



HCS+: Unsignalized Intersections Releasge 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co. :
Date Performed:

Intersection:
Jurisdiction:
Units: U. 8. Customary
Analysis Year:

East/West Street:
North/South Street:

Intersection Orientation:

Exigting
Project ID: VV.130048.0000
Project Driveway #2
State Lane Drive
NS

Hall and Foreman, Inc
1/30/13
Analysis Time Period: PM Peak Hour

Project Dwy#2/State Lane Drive
San Bernardinoc County

Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | L T R
Volume 105 5 5 195
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 1ls 5 5 216
Percent Heavy Vehicles -- 0 -~ -
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 3 | 10 11 12
L T R | L. T R
Volume 5 5
Peak Hour Factor, PHF 0.90 0.90
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes o 0
Configuration IR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LT LR |
v (vph) 5 10
C{m) (vph) 1479 772
v/c 0.00 0.01
95% queue length 0.01 0.04
Control Delay 7.4 9.7
LOS A A
Approach Delay 9.7
Approach LOS A




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

TWO-WAY STOP CONTROL {TWSC) ANALYSIS

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Periocd:
Intersection:
Jurisdiction:
Units: U. 8.
Analysis Year:

Project ID: Vv.130048
East/West Street:
North/South Street:
Intersection Orientati

el T~k o
Lun W Ly

-1 et

™

Hall and Foreman,
1/30/13

PM Peak Hour
Project Dwy#2/8tate Lane Drive
San Bernardino County

Inc

Existing

.Q000

Project Driveway #2
State Lane Drive
on: NS

Vehicle Volumes and Adjustments

Study period (hrs):

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 105 5 5 195
Peak-Hour Factor, PHF 0.90 0.90 0.50 0.90
Peak-15 Minute Volume 29 1 1 54
Hourly Fiow Rate, HFR 116 5 5 216
Percent Heavy Vehicles - = o - - -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.80 0.90
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
RT Channelized?
Lanes o 0
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16
Flow (ped/hr) 0 0 0 0



Lane Width (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/=zec) 4.0 4.0 4.0 4.0
Percent Blockage o 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle
Flow Flow Type Time Length
vph vph gec sec

Prog. Distance
Speed to Signal
mph feet

$2 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1ln veolume, major th vehicles: 216
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1700
Sat flow rate, major rt wvehicles: 1700
Number cf major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Caleculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 7.1 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.C60 1.00
P (hv) 0 4] 0
t{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
£(3,1t) 0.00 0.70 0.00
t(c,T): l-stage 0.00 0.00 0.00 C.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,base) 2.20 3.50 3.30
t(£,HV) 0.90 0.90 0.50 0.90 0.90 0.90 0.%90 0.%90
P(HV) 0 0] 0
t({£) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
v{t) V{l,prot)

Movement 5
vit) V(l,prot)

V prog



Total Saturation Flow Rate, & (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C ({sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

glgl)
gl(g2)
g(a)

Computation 2-Proportion of TWSC Intersection Time blocked
Movement 2 Movement 5
v(t) V(l,prot) V(&) V(l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V{c,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p{2)
pi{5)
p (dom)
p (gubo)

Congstrained or unconstrained?

[=-R )
oo
o
oo

Proportion

unblocked (1)

for wminocr Single-stage
movements, p{x) Process

(2) (3)
Two-Stage Process
Stage I Stage IIT

p(1)
p(4)
p(7)
p(8)
p(9)
p(l0)
p(1ll)}
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V ¢,Xx 121
s

Px

vV c,u,X

344 118

C r,x
C plat,x

Two-Stage Process

11



Stagel ©Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
Ve, x)
s 1500
P{x)
Vic,u,x)
C(r,x)
Ci{plat, x}
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. 9 12
Conflicting Flows 118
Potential Capacity 939
Pedegtrian Impedance Factor 1.00 1.00
Movement Capacity 939
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 121
Potential Capacity 1479
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1479
Probability of Queue free St .00 1.00
Maj L-Shared Prob Q free St. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 344
Potential Capacity 657
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 655

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. facteor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmit
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Result for 2 stage process:

a

Y

C t

Probability of Queue free St.

1.00

1.00

Step 4: LT from Minor St.

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due tc Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

344
657
1.00

1.00
655

.00
.00
.00
.99

o R

Results for Two-stage process:
a
Y
ct

655

Worksheet 8-Shared Lane Calculations

Movement 7

Volume (vph) 5
Movement Capacity (vph) 655
Shared Lane Capacity (vph)




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9
L T R L T R

C sep 655
Volume 5 5
Delay

Q sep

Q sep +1

round (Qsep +1)

n max
C sh

SUM C sep
n

C act

772

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 S 10 11 12

Lane Config LT LR

v {(vph) 5
C(m) (vph) 1479
v/c 0.00

10
772
0.01
0.04

95% queue length 0.01
Contrel Delay 7.4
LOS A A
Appreoach Delay 9.7
Approach LOS A

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

plod) 1.00 1.00
v(il}), Volume for stream 2 or 5 218
v(i2)}, Volume for stream 3 or & 0

s{(il}), Saturation flow rate for stream 2 or 5 1700
g{i2), Saturation flow rate for stream 3 or 6 1700
P*(0]) 1.00
d(M,LT), Delay for stream 1 or 4 7.4
N, Number of major street through lanes 1

d(rank,1l} Delay for stream 2 or 5 0.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.:
Date Performed:

Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

Intersection Crientation:

NS

Hall and Foreman, Inc
1/30/13
BAnalysis Time Period: PM Peak Hour

Project Dwy#2/State Lane Drive
San Bernardino County

Existing plus Project
VV.130048.0000
Project Driveway #2
State Lane Drive

Study period (hrs): 1.

Vehicle Volumes and Adjustments

Major Street: Approach Northbound Southbeound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 110 5 5 205
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90
Hourly Flow Rate, HFR 122 5 5 227
Percent Heavy Vehicles = 0 -- --
Median Type/Storage Undivided
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R
Volume 5 5
Peak Hour Factor, PHF 0.90 0.50
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service

Approach NB SB Westbound Eastbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LR |
v (vph) 5 10
C{m) (vph) 1472 759
v/c 0.00 0.01
95% gueue length 0.01 0.04
Control Delay 7.5 9.8
LOS A A
Approach Delay 9.8
Apprecach LOS A




HCS+: Unsignalized Intersections Release 5.6

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. 8.
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:

Customary

Fax:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS
™

Hall and Foreman, Inc

1/30/13

PM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Existing plus Project
.0000

Project Driveway #2
State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street Movements pl 2 3 4 5 6
L T R L T R
Volume 110 5 5 205
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90
Peak-15 Minute Volume 31 1 1 57
Hourly Flow Rate, HFR 122 5 5 227
Percent Heavy Vehicles -- -- 0 -- -~
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.90 0.90
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Apprcach: Exists?/Storage No /
RT Channelized?
Lanes 0 0
Configuration LR
Pedestrian Volumes and Adjustments
Movements i3 14 15 16
Flow (ped/hr) 0 0 0 0



Lane Width {ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet
52 Left-Turn
Through
85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement &5

Shared 1ln veolume, major th vehicles: 227
Shared 1ln volume, major rt vehicles: 0
Sat flow rate, major th vehicles: 1700
sat flow rate, major rt wvehicles: 1700
Number of major street through lanes: 1
Worksheet 4-Critical Gap and Follow-up Time Calculaticn
Critical Gap Calculation
Movement 1 7 8 9 10 11 12

L L T R L T R
t (c,base) 4.1 7.1 6.2
t(c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P {hv) 0 0 0
t(c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 g.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-gtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) 1-stage 4.1 6.4 6.2
2-stage

Follow-Up Time Calculations
Movement 1 7 8 9 10 11 12

L L T R L T R
t (£, base) 2.20 3.50 3.30
t(f,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P(HV) 0 0 0
t (f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2

vit) Vv(l,prot}) V(L)

Movement 5

V(l,prot)

V prog



Total Saturation Flow Rate, & {(vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion wvehicles arriving on green P

g(ql}
g(g2)
g{q)

Computation 2-Proportion of TWSC Intersecticn Time

blocked
Movement 2
V(t) V{l,prot) VI{t)

Movement 5
V{l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, tip)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p {dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minor Single-stage
movements, p(x) Process

{2} (3)
Two-Stage Process
Stage I Stage II

p(l)
p(4)
p(7)
p(8)
p(9)
p(10)
p(lil)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

V c,x 127
s

Px

V o,u,x

Cr,x
C plat,x

Two-Stage Process



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
vic,x)
] 1500
P{x)
Vi{c,u,x)
C(r,x)
C{plat, x)
Worksheet 6-Impedance and Capacilty Equations
Step 1: RT from Minor St. S 12
Conflicting Flows 124
Potential Capacity 932
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 932
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 127
Potential Capacity 1472
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1472
Probability of Queue free St. 1.00 1.00
Maj L-Shared Prob Q free St. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 361
Potential Capacity 642
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 640

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St.

8

11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free 5t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - 8ingle Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity

1.00
1.00

Result for 2 stage process:

a

Y

c t

Probability of Queue free St. 1.00

1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adiji. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 361

Potential Capacity 642

Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity 640

.00
.00
.00
.99

L S

Results for Two-stage process:
a
b4
Ct 640

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10

Volume (vph) 5 5
Movement Capacity (vph) 640 932
Shared Lane Capacity (vph) 759




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 S 10 11 12
L T R L T R

C sep 640 932

Volume 5 5

Delay

Q sep

Q sep +1

round (Qsep +1)

n max

C sh 758
SUM C sep

n

C act

Worksheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LT LR

v {vph) 3] 190

C(m) (vph) 1472 759

v/e .00 .01

95% queue length 0.01 0.04

Control Delay 7.5 9.8

LOS A A

Approach Delay 9.8

Approach LOS A

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

plo]) 1.00 1.00
v{il), Volume for stream 2 or 5 227
v{(i2), Volume for stream 3 or & 0
g(il), Saturation flow rate for stream 2 or 5 1700
s{i2), Saturation flow rate for stream 3 or 6 1700

P* (0F) 1.00
d(M,LT), Delay for stream 1 or 4 7.5

N, Number of major street through lanes 1
d(rank,1l} Delay for stream 2 or 5 0.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™

Agency/Co. : Hall and Foreman, Inc
Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour
Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardine County
Units: U. 8. Customary

Analysis Year: Project Year 2014
Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS

Vehicle Volumes and Adjustments

Study peried (hrs): 1.00

Major Street: Approach Northbound Southbound

Movement 1 2 3 | 4 5 6

L E R L T R

Volume 20 110 5 5 205 10
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Hourly Fiow Rate, HFR 22 122 5 5 227 11
Percent Heavy Vehicles 0 -- == 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound

Movement 7 8 9 | 10 11 12

L T R | L T R

Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.90 0.90 0.90 0.%0 0.90 0.90
Hourly Flow Rate, HFR 5 5 5 61 5 22
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No /
Lanes o 1 0 0 1 0
Configuration LTR LTR

Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 |7 8 9 | 10 11 12
Lane Config LTR LTR | LTR ] LTR
v {vph) 22 5 15 88
C(m) (vph) 1341 1472 608 584
v/c 0.02 0.00 0.02 0.15
95% queue length 0.05 0.01 0.08 0.53
Control Delay 7.7 7.5 11.1 12.3
LOS A A B B
Approach Delay 11.1 12.3
Approach LOS B B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: ™

Agency/Co.: Hall and Foreman, Inc

Date Performed: 4/24/2013

Analysis Time Period: PM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Project Year 2014

Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 20 110 5 5 205 10
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.920 6.%0
Peak-15 Minute Volume &6 31 1 1 57 3
Hourly Flow Rate, HFR 22 122 5 5 227 11
Percent Heavy Vehicles v = -- C --
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.90 0.90 0.590 0.50 0.90 0.90
Peak-15 Minute Volume 1 1 1 15 1 6
Hourly Flow Rate, HFR 5 5 5 61 5 22
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 0 1 4]
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane wWidth (ft) 12.0 12.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 ¢ 0
Upstream Signal Data
Prog. Sat Arrival Green Cycle Prog. Distarice
Flow Flow Type Time Length Speed teo Signal
vph vph sec sec mph feet
52 Left-Turn
Through
S5 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared in volume, major th vehicles: 122 227
Shared 1n volume, major rt vehicles: 5 11
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 S 10 11 12

L L L T R L T R
t (c,base) 1.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t(c, hv) i.oo0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0 0 0 0 0 0
t{c,qg) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t{3,1t) 0.00 0.00 0.00 ¢.00 G.00 0.00 0.00 0.00
t(c,T): 1l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2-stage 0.00 .00 1.00 1.00 0.00 1.00 1.00 0.00
t{c) l-stage 4.1 4.1 7.1 6.5 6.2 7.1 €.5 6.2
2-stage

Follow-Up Time Calculationsg
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t(f,base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(f,HV) 0.90 0.50 0.90 0.90 0.9¢0 0.50 0.50 0.90
P (HV) 0 0 0 0 0 0 0 ¢
t(£) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
Worksheet 5-Effect of Upstream Signals
Computation 1-Queue Clearance Time at Upstream Signal

Movement 2 Movement 5
v(t) V{(l,prot) V(t) V{l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g (sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P

g(ql)
glg2)
g(q)

Computation 2-Proportion of TWSC Intersection Time
Movement 2

vi{t) V(l,prot)

blocked

Movement 5
vt}

V{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, £
Max platooned flow, V(c¢,max)

Min platooned flow, V(c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000

0.000

Computation 3-Platoon Event Periods

Result

p(2)

p(5)

p (dom)

p (subo)

Constrained or unconstrained?

0.000
0.000

Proportion

unblocked (1)

for minozr Single-stage
movements, p(x) Process

{2)

(3)

Two-Stage Process

Stage I

Stage II

p{l)
p{4)
p{7)
p(8)
p(9)
p(10)
p(1l)
p(l12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

vV c,x 238 127
]

Px

vV ¢,u,x

424 416

124

416

413

232

C r,x
C plat,x

Two-Stage Process

10

11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1500 1500 1500 1500
P(x)

Vi{ic,u,x)

Clr,x)
C(plat,x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 124 232
Potential Capacity 932 812
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 932 812
Probability of Queue free St. .99 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 127 238
Potential Capacity 1472 1341
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1472 1341
Probability of Queue free St. 1.00 0.98
Maj L-Shared Prob Q free St. 1.00 0.98
Step 3: TH from Minor St. 8 11
Conflicting Flows 416 413
Potential Capacity 530 532
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 519 521
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 424 416
Potential Capacity 544 551
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97 0.97
Maj. L, Min T Adj. Imp Factor. 0.98 0.98
Cap. Adj. factor due to Impeding mvmnt 0.95 0.97
Movement Capacity 517 535

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free S5t.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 416 413

Potential Capacity 530 532

Pedestrian Impedance Factor 1.00 1.00

Cap. Adij. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 519 521

Result for 2 stage process:

a

Y

cCt 519 521

Probability of Queue free St. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 424 416

Potential Capacity 544 551

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T Impedance factor 0.97 0.97

Maj. L, Min T Adj. Imp Factor. 0.98 0.98

Cap. Adj. factor due to Impeding mvmnt 0.95 0.97

Movement Capacity 517 535

Results for Two-stage process:

a

Y

cCt 517 535

Worksheet 8-Shared Lane Calculations

Movement 7 8 9 10 11 12
L T R L T R

Volume {vph) 5 5 5 61 5 22

Movement Capacity (vph) 517 519 932 535 521 812

Shared Lane Capacity (vph) 608 584




Worksheet 9-Computation of Effect of Flared Minor Street Approaches

Movement 7 8 9 10 11 12
L T R L T R

C sep 517 519 932 535 521 B1l2

Volume 5 5 5 61 5 22

Delay

Q sep

Q sep +1

round (Qsep +1)

n max
C sh 608 584
SUM C sep

n

C act

Workszheet 10-Delay, Queue Length, and Level of Service

Movement 1 4 7 8 9 10 11 12
Lane Config LTR LTR LTR LTR

v (vph) 22 5 15 88

C(m) ({(vph) 1341 1472 608 584

v/e 0.0z 0.00 0.02 0.15

95% gueue length 0.05 0.01 0.08 0.53
Contreol Delay 7.7 7.5 11.1 12.3

LOS A A B B
Approach Delay 11.1 12.3
Approach LOS B B

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2 Movement 5

p(oj) 0.98 1.00
v{il}), Volume for stream 2 or 5 122 227
v{i2), Volume for stream 3 or 6 5 11
s(il), Saturation flow rate for stream 2 or 5 1700 1700
s(i2), Saturation flow rate for stream 3 or & 1700 1700

P* (0F) 0.98 1.00
d(M,LT), Delay for stream 1 or 4 7.7 7.5

N, Number of major street through lanes 1 1
d(rank,l) Delay for stream 2 or 5 0.1 0.0




HCS+: Unsignalized Intersections Release 5.6
TWO-WAY STOP CONTROL SUMMARY
Analyst: ™
Agency/Co.: Hall and Foreman, Inc
Date Performed: 1/30/12

Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. 5. Customary
Analysis Year:

Project ID: Vv.130048
East/West Street:
North/South Street:

PM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Year 2035 without Project
. 0000

Project Driveway #2

State Lane Drive

Intersection Orientation: NS Study pericd (hrs): 1.00
Vehicle Volumeg and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 | 4 5 6
L T R | T R
Volume 155 5 5 285
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 163 5 5 300
Percent Heavy Vehicles -- -- 0 -- -
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 0 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5
Peak Hour Factor, PHF 0.95 0.95
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / /
Lanes 0 0
Configuration LR
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LT | LR |
v {vph) 5 10
C(m) (vph) 1422 677
v/c 0.00 0.01
95% queue length 0.01 0.04
Control Delay 7.5 10.4
LGS A B
Approach Delay 10.4
Approach LOS B




HCS+: Unsignalized Intersections Release 5.6

Phone: Fax:
E-Mail:

TWO-WAY STOP CONTROL (TWSC) ANALYSIS

Analyst: TM
Agency/Co.: Hall and Foreman, Inc

Date Performed: 1/30/12

Analysis Time Period: PM Peak Hour

Intersection: Project Dwy#2/State Lane Drive
Jurisdiction: San Bernardino County

Units: U. 8. Customary

Analysis Year: Year 2035 without Project
Project ID: VV.130048.0000

East/West Street: Project Driveway #2
North/South Street: State Lane Drive

Intersection Orientation: NS Study period (hrs): 1.00

Vehicle Volumes and Adijustments

Major Street Movements 1 2 3 4 5 6
L T R L T R
Volume 155 5 5 285
Peak-Houxr Factor, PHF 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 41 1 1 75
Hourly Flow Rate, HFR 163 5 5 300
Percent Heavy Vehicles -- - 0 -- --
Median Type/Storage Undivided /
RT Channelized?
Lanes 1 o 0 1
Configuration TR LT
Upstream Signal? No No
Minor Street Movements 7 8 S 10 11 12
L T R L T R
Volume 5 5
Peak Hour Factor, PHF 0.95 0.95
Peak-15 Minute Volume 1 1
Hourly Flow Rate, HFR 5 5
Percent Heavy Vehicles 0 0
Percent Grade (%) 0 0
Flared Approach: Exigts?/Storage No /
RT Channelized?
Lanes 0 0
Configuration LR
Pedestrian Volumes and Adjustments
Movements 13 14 15 16

Flow (ped/hr) 0 0 0 0



Lane Width (£ft)
Walking Speed (ft/sec)
Percent Blockage

Upstream Signal Data

Sat Arrival Green Cycle
Flow Type Time Length
vrh sec sec

Prod.
Speed
mph

Distance
to Signal
feet

Prog.
Flow
vph
52 Left-Turn
Through
55 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 300
Shared 1ln volume, major rt vehicles: 0
sat flow rate, major th vehicles: 1700
Sat flow rate, major rt vehicles: 1700
Number of major street through lanes: 1
Worksgheet 4-Critical Gap and Fellow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12
L L L T R L T R

t (¢, base) 4.1 7.1 6.2
t{c,hv) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P (hv) 0 0 0
ti{c,q) 0.20 0.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 0.00 0.00 0.00 0.00
t(3,1t) 0.00 0.70 0.00
t{c,T): 1l-stage 0.00 0.00 0.00 c.00 0.00 0.00 0.00 0.00

2-stage 0.00 0.00 1.00 1.00 0.00 1.00 1.60 0.00
t(c) 1-stage 4.1 6.4 6.2

2-stage

Follow-Up Time Calculations

Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f,base) 2.20 3.50 3.30
t{f,BV) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
P (HV} 0 0 0
£ (£f) 2.2 3.5 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal

Movement 2
vit) V{l,prot)

Movement 5
V(L) V{l,prot)

V prog



Total Saturation Flow Rate, s (vph)
Arrival Type

Effective Green, g {(sec)

Cycle Length, C (sec)

Rp (from Exhibit 16-11)

Proportion vehicles arriving on green P
g(gi)

g(g2)

glq)

Computation 2-Proportion of TWSC Intersecticn Time locked
Movement 2 Movement 5
vi(t) V{(l,prot) VvI(t) V({l,prot)

alpha

beta

Travel time, t{a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f

Max platooned flow, V(c,max)

Min platooned flow, V{c,min)

Duraticon of blocked period, t(p)

Proportion time blocked, p 0.000 0.000

Computation 3-Platoon Event Periods Result

p(2} 0.000
p(5) 0.000
p (dom)

p {subo}

Constrained or unconstrained?

Proportion

unblocked (1) (2) (3)
for minor Single-stage Two-Stage Process
movements, p({x) Process Stage I Stage II

p(l)
p(4)
p(7)
p(8)
p(9)
p{l0)
p(l1)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4 7 8 5 10 11 12

Vv ¢, x 168 476 166

5
Px
V c,u,x

Cr,x
C plat,x

Two-Stage Process



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2
Via,x)
2] 1500
P{x)
Vvi{c,u,x)
Cl{r,x)
c{plat,x)
Worksheet 6-Impedance and Capacity Equations
Step 1: RT from Minor St. S 12
Conflicting Flows 166
Potential Capacity 884
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 884
Probability of Queue free St. 0.99 1.00
Step 2: LT from Major St. 4 1
Conflicting Flows 168
Potential Capacity 1422
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1422
Probability of Queue free St 1.00 1.00
Maj L-Shared Prob Q free St. 1.00
Step 3: TH from Minor St. 8 11
Conflicting Flows
Potential Capacity
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 1.00
Movement Capacity
Probability of Queue free St. 1.00 1.00
Step 4: LT from Minor St. 7 10
Conflicting Flows 476
Potential Capacity 551
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 1.00
Maj. L, Min T Adj. Imp Factor. 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00 0.99
Movement Capacity 549
Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance
Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor 1.00
Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity

[}

.00

Result for 2 stage process:

a

Y

ct

Probability of Queue free St. 1.00

Step 4: LT from Minor St. 7

10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Part 3 - Single Stage

Conflicting Flows 476

Potential Capacity 551

Pedestrian Impedance Factor 1.00
Maj. L, Min T Impedance factor

Maj. L, Min T Adj. Imp Factor.

Cap. Adj. factor due to Impeding mvmnt 1.00
Movement Capacity 549

.00
.00
.00
.99

O =P e

Results for Two-stage process:
a
¥
cCt 549

Worksheet 8-Shared Lane Calculations

Movement 7 8 S 10

Volume (vph) 5 5
Movement Capacity {vph) 549 884
Shared Lane Capacity (vph) 677




Worksheet 9-Computation of Effect of Flared

Minor Street Approaches

Movement

7 8 S

L T R L T

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

549

n max
C sh

SUM C sep
n

C act

677

Worksheet 10-Delay. Queue Length, and Level of Service

Movement 1 4
Lane Config

7 8 9
LR

10 11

12

v (vph)

CSm) {vph)

V'V AY

95% gueue length
Control Delay
LOS

Approach Delay

Approach LOS

=] O O =0
= oo

o on

10
677
0.01

0.04
10.4

10.4

Worksheet 11-Shared Major LT Impedance and Delay

Movement 2

Movement 5

ploj)

v{il), Volume for stream 2 or 5
v{i2), Volume for stream 3 or 6
s(il), Saturation

s(i2), Saturation

P* (0])

d(M,LT), Delay for stream 1 or 4

1.00

flow rate for stream 2 or 5
flow rate for stream 3 or 6

N, Number of major street through lanes

d(rank,1) Delay for stream 2 or 5

1

.00

300

o

1700
1700

1

[o TN N |

.00
.5

.0




HCS+: Unsignalized Intersections Release 5.6

TWO-WAY STOP CONTROL SUMMARY

Analyst: ™
Agency/Co.: Hall and Foreman,
Date Performed: 4/24/2013

Analysis Time Period:
Intersection:
Jurisdiction:

Units: U. S. Customary
Analysis Year:

Project ID:
East/West Street:
North/South Street:

PM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Inc

Year 2035 with Project
VV.130048.0000
Project Driveway #2

Intersection Orientation: NS Study period (hrs): 1.00
Vehicle Volumes and Adjustments
Major Street: Approach Northbound Southbound
Movement 1 2 3 4 5 &
L i R | L T R
Volume 290 155 5 5 285 10
Peak-Hour Facter, PHF 0.85 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 21 163 5 5 300 10
Percent Heavy Vehicles 0 -= -~ 0 -- --
Median Type/Storage Undivided /
T Channelized?
Lanes 0 1 0 1 0
Configuration LTR LTR
Upstream Signal®? No No
Minor Street: Approach Westbound Eastbound
Movement 7 8 9 | 10 11 12
L T R | L T R
Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.55 0.95 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 5 5 5 57 5 21
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 1 G
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach NB 5B Westbound Eastbound
Movement 1 4 7 8 9 | 10 11 12
Lane Config LTR LTR LTR | LTR
v {vph) 21 5 15 83
C(m) {vph)} 1262 1422 530 500
v/c 0.02 0.00 0.03 0.17
95% gueue length 0.05 0.01 0.09 0.60
Control Delay 7.9 7.5 12.0 13.6
LGS A A B B
Approach Delay 12.0 13.6
Approach LOS B B




HCS+

Phone:
E-Mail:

Analyst:

Agency/Co.:

Date Performed:
Analysis Time Period:
Intersection:
Jurisdiction:
Units: U. S.
Analysis Year:

Project ID: VV.130048
East/West Street:
North/South Street:
Intersection Orientati

Customary
Year 2035 with Project

: Unsignalized Intersections Release 5.6

Fax:

TWO-WAY STOP CONTROL ({TWSC) ANALYSIS

™

Hall and Feoreman,
4/24/2013

PM Peak Hour
Project Dwy#2/State Lane Drive
San Bernardino County

Inc

.0000
Project Driveway #2
on: NS Study period (hrs):

Vehicle Volumes and Adjustments

Major Street Movements 1 2 3 4 5 6

L T R L T R
Volume 20 155 5 5 285 10
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 5 41 1 1 75 3
Hourly Flow Rate, HFR 21 163 5 5 300 10
Percent Heavy Vehicles 0 -- - 0 -~ -
Median Type/Storage Undivided /
RT Channelized?
Lanes 0 1 0 o 1 0
Configuration LTR LTR
Upstream Signal? No No
Minor Street Movements 7 8 9 10 11 12

L T R L T R
Volume 5 5 5 55 5 20
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Peak-15 Minute Volume 1 1 1 14 1 5
Hourly Flow Rate, HFR 5 5 5 57 5 21
Percent Heavy Vehicles C 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No
RT Channelized?
Lanes 0 1 0 e 1 0
Configuration LTR LTR

Pedestrian Volumes and Adjustments

Movements 13 14 15 16
Flow {(ped/hr) 0 0 0 0]



Lane Width (ft) 12.0 i2.0 12.0 12.0
Walking Speed (ft/sec) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0

Upstream Signal Data

Prog. Sat Arrival Green Cycle Prog. Distance
Flow Flow Type Time Length Speed to Signal
vph vph sec sec mph feet

S2 Left-Turn
Through

85 Left-Turn
Through

Worksheet 3-Data for Computing Effect of Delay to Major Street Vehicles

Movement 2

Movement 5

Shared 1n volume, major th vehicles: 163 300
Shared 1ln volume, major rt vehicles: 5 10
Sat flow rate, major th vehicles: 1700 1700
Sat flow rate, major rt vehicles: 1700 1700
Number of major street through lanes: 1 1
Worksheet 4-Critical Gap and Follow-up Time Calculation
Critical Gap Calculation
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{c,base) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
t{c,hv)} 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
P(hv) 0 c 0 o 0 0 0 0]
t{c,qg) 0.20 ¢.20 0.10 0.20 0.20 0.10
Percent Grade 0.00 0.00 C.00 0.00 0.00 0.00
£(3,1t) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
t{c,T): l-stage 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2~sgtage 0.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
t(c) l-stage 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
2-stage

Follow-Up Time Calculations
Movement 1 4 7 8 9 10 11 12

L L L T R L T R
t{f, base) 2.20 2.20 3.50 4.00 3.30 3.50 4.00 3.30
t(£,HV) 0.90 0.90 0.90 0.90 0.90 0.90 0.590 C.90
P (HV) ¢ 0 0 0 0 0 0 0]
t(f)} 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

Worksheet 5-Effect of Upstream Signals

Computation 1-Queue Clearance Time at Upstream Signal
Movement 2
Vit) V(l,prot)

Movement 5
v(t) VI(l,prot)

V prog



Total Saturation Flow Rate,
Arrival Type

Effective Green, g (sec)
Cycle Length, C (sec)

Rp (from Exhibit 16-11)

s (vph)

Proportion vehicles arriving on green P

g(gl)
gl(g2)
glq)

Computation 2-Proportion of TWSC Intersection Time

blocked
Movement 2
v{t) V(l,prot)

Movement 5
vit) v{l,prot)

alpha

beta

Travel time, t(a) (sec)

Smoothing Factor, F

Proportion of conflicting flow, f
Max platooned flow, V{(c,max)

Min platooned flow, V{c,min)
Duration of blocked period, t(p)
Proportion time blocked, p

0.000 0.000

Computation 3-Platoon Event Periods

Result

p{2)

p(5)

p (dom)

p (subo)

Congtrained or unconstrained?

0.000
0.000

Proportion
unblocked
for minor
movements,

(1}
Single-stage

p (x) Process

(2} (3}
Two-Stage Process
Stage I Stage II

p(1)
p{4)}
p(7)
p(8)
pl9)
p(10)
p(11)
p(12)

Computation 4 and 5
Single-Stage Process
Movement 1 4

VvV ¢,Xx 310 168
]
Px

V c,u,x

536

528 166 527 525 305

Cr,x
C plat,x

Two-Stage Process

10 11



Stagel Stage2 Stagel Stage2 Stagel Stage2 Stagel Stage2

Vic,x)

s 1500 1500 1500 1500
P{x)

Vic,u,x)

C(r,x)
C{plat, x)

Worksheet 6-Impedance and Capacity Equations

Step 1: RT from Minor St. 9 12
Conflicting Flows 166 305
Potential Capacity 884 740
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 884 740
Probability of Queue free St. 0.99 0.97
Step 2: LT from Major St. 4 1
Conflicting Flows 168 310
Potential Capacity 1422 1262
Pedestrian Impedance Factor 1.00 1.00
Movement Capacity 1422 1262
Probability of Queue free St. 1.00 0.98
Maj L-Shared Prob Q free St. 1.00 0.98
Step 3: TH from Minor St. 8 11
Conflicting Flows 528 525
Potential Capacity 459 460
Pedestrian Impedance Factor 1.00 1.00
Cap. Adj. factor due to Impeding mvmnt 0.98 0.98
Movement Capacity 449 450
Probability of Queue free St. 0.99 0.99
Step 4: LT from Minor St. 7 10
Conflicting Flows 536 527
Potential Capacity 459 465
Pedestrian Impedance Factor 1.00 1.00
Maj. L, Min T Impedance factor 0.97 0.97
Maj. L, Min T Adj. Imp Factor. 0.97 0.97
Cap. Adj. factor due to Impeding mvmnt 0.95 0.97
Movement Capacity 435 451

Worksheet 7-Computation of the Effect of Two-stage Gap Acceptance

Step 3: TH from Minor St. 8 11

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacity

Probability of Queue free St.



Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt
Movement Capacilty

Part 3 - Single Stage

Conflicting Flows 528 525

Potential Capacity 459 460

Pedestrian Impedance Factor 1.00 1.00

Cap. Adj. factor due to Impeding mvmnt 0.98 0.98

Movement Capacity 449 450

Result for 2 stage process:

a

Y

Cct 449 450

Probability of Queue free 5t. 0.99 0.99

Step 4: LT from Minor St. 7 10

Part 1 - First Stage

Conflicting Flows

Potential Capacity

Pedegtrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 2 - Second Stage

Conflicting Flows

Potential Capacity

Pedestrian Impedance Factor

Cap. Adj. factor due to Impeding mvmnt

Movement Capacity

Part 3 - Single Stage

Conflicting Flows 536 527

Potential Capacity 459 465

Pedestrian Impedance Factor 1.00 1.00

Maj. L, Min T TImpedance factor 0.97 0.97

Maj. L, Min T adj. Imp Factor. 0.97 0.97

Cap. Adj. factor due to Impeding mvmnt 0.95 0.97

Movement Capacity 435 451

Results for Two-stage process:

a

Y

ct 435 451

Worksheet 8-Shared Lane Calculations

Movement 7 8 o] i0 11 12
L T R L T R

Volume (vph) 5 5 5 57 5 21

Movement Capacity (vph) 435 449 884 451 450 740

Shared Lane Capacity ({vph) 530 500




Worksheet 9-Computation of Effect of Flared Minor

Street

Approaches

Movement

=
L

8
T

9
R

C sep

Volume

Delay

Q sep

Q sep +1

round (Qsep +1)

435
5

449
5

884

L max
C sh

SUM C sep
n

C act

530

500

Worksheet 10-Delay,

Queue Length,

and Level of Service

Movement
Lane Config

1 4
LTR LTR

7

8
LTR

9

10

11
LTR

12

v {vph}

C(m) (vph)

v/e

95% queue length
Control Delay
LOS

Approach Delay
Approach LOS

21 5

1262 1422
0.0z 0.00
0.05 0.01
7.9 7.5

15
530
0.03
0.09
12.0

12.0

83
500
0.17
0.60
13.6

13.6

Worksheet 1l-Shared

Major LT Impedance and Delay

Movement 2

Movement 5

plol)

v(il),
v(iz2),
s(il),
s{i2),
P* (0])
a(M, LT},

Volume for
Volume for
Saturation
Saturation

stream 2 or 5
stream 3 or 6

flow rate for stream 2 or 5
flow rate for stream 3 or 6

Delay for stream 1 or 4

N, Number of major street through lanes

d(rank,1l) Delay for stream 2 or 5

0.98
163
5
1700
1700
0.98
7.9
1
0.1

1.00
300
10
1700
1700
1.00
7.5
1
c.0




3. Traffic Signal Warrant Worksheets — Highway 38 and State Lane



California MUTCD 2012 Edition
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Page 845

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 1 of 5)

DIST

Aajor St:
Minor St:

In built up area of isolated community of < 10,000 population.....

GOUNT DATE
CALC
CHK ——  ___ DATE

Critical Approach Speed

Critical Approach Speed — 4 mph

Speed limit or crifical speed on major street traffic > 40 mph.......

12-4-12

DATE

mph

)

or > RURAL (R)
O

O ureaN()

WARRANT 1 - Eight Hour Vehicular Volume

SATISFIED YES [1 NO E/

(Condition A or Condition B or combination of A and B must be satisfied)

Condition A - Minimum Vehicle Volume .

MINIMUM REQUIREMENTS
(80% SHOWN IN BRACKETS)

100% SATISFIED YES [0 NO O
80% SATISFIED YES [0 NO

Hour

U R U R
AP&'?\'OE‘%CH 1 2 or More
Both Approaches 500 350 600 420 .
Major Street (400) | (280) || (480} | (338) W
Highest Approach 150 105 200 140 "
Minor Strest (120) | (84) [ (160) | (112) «

Condition B - Iinterruption of Continuous Traffic

MINIMUM REQUIREMENTS
(80% SHOWN IN BRACKETS)

100% SATISFIED YES [1 NO E/
80% SATISFIED YES [1 NO

Hour

u R U R
APmOEASCH 1 2 or More
Both Approaches 750 525 200 630
Major Street (800) | (420} || (720) | {504) o
Highest Approach 75 53 100 70 A
Minor Street (60) | (42} (80) (56) 1.n,

Combination of Conditions A & B

SATISFIED YES [ NO Is/

Chapter 4C — Traffic Control Signal Needs Studies

REQUIREMENT CONDITION V|  FULFILLED
A. MINIMUM VEHICULAR VOLUME
TWO CONDITIONS Yes [1 No [1
SATISFIED 80% | AND,
B. INTERRUPTION OF CONTINUOUS TRAFFIC
AND, AN ADEQUATE TRIAL OF OTHER ALTERNATIVES THAT COULD
CAUSE LESS DELAY AND INCONVENIENCE TO TRAFFIC HAS FAILED Yes 0 No [
TO SOLVE THE TRAFFIC PROBLEMS

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

January 13, 2012

Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition Page 846
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 2 of 5)

WARRANT 2 - Four Hour Vehicular Volume SATISFIED* YES [] NO O

Record hourly vehicular velumes for any four hours of an average day.

20r
APPROACH LANES One More hious

Both Approaches - Major Street |I ~ *‘{J o AN ylicy

Higher Approach - Minor Street “ Ol % i 5\5\‘"‘

. P S

*All plotted points fall above the applicable curve in Figure 4CG-1. (URBAN AREAS) Yes 1 No O /

OR, All plotted points fall above the applicable curve in Figure 4G-2. (RURAL AREAS) Yes [ Ne []/

WARRANT 3 - Peak Hour SATISFIED YES [0 NO &
(Part A or Part B must be satisfied) E/
PART A SATISFIED YES [1 NO

(All parts 1, 2, and 3 below must be satlsfied for the same
one hour, for any four consecutive 15-minute periods)

1. The total delay experienced by trafiic on one minor street approach (one direction only) e
contralled by 7 STOP sign equals or exceeds four vehicle-hours for a one-lane Yes E1 No E’
approach, or five vehicle-hours for a two-lane approach; AND

2. The volume on the same minor street ap‘l)roach {one direction only) equals or exceeds Yi No [J
100 vph for one moving lane of traffic or 150 vph for two moving lanes; AND es 0

———————————————————————————————————————————————————————————————— /

3. The total entering volume serviced during the hour equals or exceeds 800 vph EA’
for intersections with four or more approaches or 650 vph for intersections with Yes [1 No
three approaches.

PART B SATISFIED YES [0 NO H/
2or
APPROACH LANES One More /‘m‘r
Both Approaches - Major Street /),y\:c‘ “
Higher Approach - Minor Street \\.‘.! “
The plotted point falls above the applicable curve in Figure 4C-3. {URBAN AREAS) Yes O NoO| .~
OR, The plotted point falls above the applicable curve in Figure 4C-4. (RURALAREAS) | Yes [] No

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic cantrol signal.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume

560 [ I ] T T
\\<2 OR MORE LANES & 2 OR MORE LANES

460 "\ N | 2 OR MORE LANES 1 LANE
MINOR - S P 1 LAl.NE 2 1|LANE

STREET s00 P Y . /,

HIGHER- N Y

VOLUME ~{_ —

APPROACH - 200 ~Z —
VPH

100 \‘5._ - e e

e —— ()

00 40 500 60¢ 700 800 00 1000 1100 1200 1300 4400

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 115 vph applies as the lower threshold volurme for a minor-street
approach with two or miore lanes and 80 vph applies as the lower
threshold volume for a minor-strest approach with one lane.

Page 840

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume {70% Factor)
(COMMUNITY LESSTHAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

400
2 OR MORE LANES & 2 OR MORE LANE
MINOR My ) -2 OR MORE LANES & 1 LANE
STREET \ ; |
HIGHER- .5, " . ~1LANE & 1 LANE
VOLUME ~ .
APPFIOAC!; ) \
v
100 bl P \
y 80*
sni
200 300 400 S00 600 700 800 900 1000
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

"Note: 80 vph applies as the iower threshotd volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower
thresheld volume for & minor-street approach with one lane.

Chapter 4C — Traffic Control Signal Needs Studies
Part 4 — Highway Traffic Signals
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California MUTCD 2012 Edition Page 841
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-3. Warrant 3, Peak Hour

600 \
500 -L\ \\
12 OR MORE LANES & 2 OR MORE LANES
mmor LN N N | 1]
STREET T~ T~ ™~ 2 OR MORE LANES & 1 LANE
HIGHER- S~ S S
VOLUME 300 — — ]
. M 1 LANE & 1 LANE
APPRCACH - — ?
VPH 200 ~—] — e —
'.."/":‘-h..\_ \}_ 150"
100 1007
400 500 00 700 800 SOC 1000 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET—TOTAL OF BOTH APPRCACHES—
VEHICLES PER HOUR (VPH)
*Nate: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower
threshold volume for & minor-gtreet approach with one lane.
Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
400 \\ — 2 OR MORE LANiES &2 (‘)H MOTE LANI]ES
MINOR \\ < -2 OR MORE LANES & 1 LANE
STREET z00 ™ ] i ! f
HIGHER- 1 LANE & 1 LANE
VOLUME ~d ~. |
APPROACH - 200 —
VPH . \\4-&\
100 SR M e 100*
75"
300 400 500 600 70O 8O0 900 1000 1100 1200 1300
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 76 vph applies as the lower
threshold velume for a minor-straet approach with one lane.
Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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California MUTCD 2012 Edition Page 847
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 3 of §)

WARRANT 4 - Pedesfrian Volume SATISFIED YES [J NO []
(Parts 1 and 2 Must Be Satisfied)

Part 1 (Parts A or B must be satistied) /
Hours - —->

a | Vehicies per hour for Figure 4C-5 or Figure 4C-6

any 4 hours SATISFIED YES [0 NO O

Pedestrians per hour for
any 4 hours

Hours == =>

g | Vehicles per hour for Figure 4C-7 or Figure 4C-3
| any1hour
SATISFIED YES [1 NO []

Pedestrians per hour for

any ‘1 hour
Part 2 SATISFIED YES [ NO O
#122'3 ‘Elaeﬁdlstanoe to the nearest fraffic signal along the major street is greater Yes [0 No O

OR, The proposed fraffic signal will not restrict progressive traffic flow along the maior street.| Yes 0O N

WARRANT 5 - School Crossing SATISFIED YES [0 NO OO
(Parts A and B Must Be Satisfied)
Part A SATISFIED YES 0 NO O
Gap/Minutes and # of Children
Hour
Gaps Minutes Children Using Grossing
Vs
Minutes Number of Adequate Gaps Gaps < Minutes YES[O NO O
School Age Pedestrians Crossing Street / hr AND Children > 20/hr YESI NO O
AND, Consideration has been given to less restrictive remedial measures. Yes [ No [
Part B SATISFIED YES [0 NO O
The distance to the nearest traffic signal along the major street is greater
than 300 ft Yes [1 No [J
OR, The proposed signal will not restrict the progressive movement of traffic. yes 0 No [

The satisfaction of a traffic signal warrant or warrants shall not in itself require the instaltation of a traffic control signal.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition Page 848
(FHWA’s MUTCD 2002 Edition, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 4 of §)

WARRANT 6 - Coordinated Signal System SATISFIED YES [0 NO O
(All Parts Must Be Satisfied)
MINIMUM REQUIREMENTS DISTANGE TO NEAREST SIGNAL
> 1000 ft N f, S & E ft, W ft Yes[] No[O

©On a one-way street or a street that has traffic predominantly in one direction, the adjacent
traffic control signals are so far apart that they do not provide the necessary degree of

vehicular platooning. ] Yes[] No[J

OR, On a two-way street, adjacent traffic control signals do not provide the necessary
degree of platooning and the proposed and adjacent traffic control signals will colleciively
provide a progressive operafion.

WARRANT 7 - Crash Experience Warrant SATISFIED YES [ NO []
(All Parts Must Be Satisfied)
Adequate trial of alternatives with satistactory observance and enforcement has failed to
reduce the crash frequency. Yes[] No[]
REQUIREMENTS Number of crashes reported within a 12 month pericd L~
susceptible o comrection by a traffic signal, and involving injury | Yes a NoE’
or damage exceeding the requirements for a reportable crash.
5 OR MORE
REQUIREMENTS CONDITIONS v
Warrant 1, Condition A -
Minimum Vehicular Volume
OR, Warrant 1, Condition B -
%I\EI(S:QII\EJBIEB?A\I Interruption of Continuous Traffic ves[J No[]
OR, Warrant 4, Pedestrian Volume Condition
Ped Vol = 152 for any hour
QR, Ped Vol = 80 for any 4 hours
WARRANT B - Roadway Network SATISFIED YES [ NO O
(All Parts Must Be Satisfied)
MINIMUM VOLUME ENTERING VOLUMES - ALL APPROACHES v | ruLFLLED

REQUIREMENTS

During Typical Weekday Peak Hour Veh/Hr
and has 5-year projected traffic volumes that meet one or more
of Warrants 1, 2, and 3 during an average weekday.

000 vVehHr e ———— ————— a? ———————————— —— Yves[d No[d
During Each of Any S Hrs. of a Sat. or Sun Veh/Hr
MAJOR MAJOR
CHARACTERISTICS OF MAJOR ROUTES ROUTE A ROVUTE B

Hwy. System Serving as Principal Network for Through Traffic
—Rural o
Suburhan Highway Quiside Of, Entering, or Traversing a City

Appears as Major Route on an Official Plan

Any Major Route Characteristics Met, Both Streets Yes[1 No[]

The salistaction of a traffic signal warrant or warrants shall not in itself require the installation of a traffic control signal.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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California MUTCD 2012 Edition Page 849
{FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-101 (CA). Traffic Signal Warrants Worksheet (Sheet 5 of 5)
WARRANT 9 - Intersection Near a Grade Crossing SATISFIED YES [0 NO O

{Both Parts A and B Must Be Satisfied)
PART A

A grade crossing exists on an approach controlled by a STOP or YIELD sign and the Yes[] No[]
center of the track nearest to the intersection is within 140 feet of the stop line or yield
line on the approach. Track Center Line to Limit Line ft

PARTB

There Is one minor street approach lane at the track crossing - During the highest
traffic volume hour during which rail iraffic uses the crossing, the ploited point falls above
the applicable curve in Figure 4C-9.

Major Street - Total of both approaches: _______ VPH

Minor Street - Crosses the track {one direction only, approaching the intersection):
VPH X AF (Use Tables 4C-2, 3, & 4 below to calculate AF) = VPH
——————————————————————————————————— Yes[] No[J
OR. There are two or more minor street approach lanes at the track crossing -
During the highest traffic volume hour during which rail traffic uses the crossing,

the piotted point falls above the applicable curve in Figure 4C-10.

Major Street - Total of both 2pproaches : VPH
Minor Street - Crosses the track (one direction only, approaching the intersection):
VPH X AF (Use Tables 4C-2, 3, & 4 below 1o calcualis AF) = VPH

The minor street appreach volume may be multiplied by up fo three following adjustment factors (AF)
as described in Section 4C.10.

1- Number of Rail Traffic per Day Adjustment factor from table 4C-2
2- Percentage of High-Occupancy Buses on Minor Strest Approach Adjustment factor from table 4C-3
3- Percentage of Tractor-Trailer Trucks on Minor Street Approach Adjustment factor from table 4C-4

NOTE: if no data is availale or known, then use AF = 1 (no adjustment)

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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California MUTCD 2012 Edition Page 842
(FHWA’s MUTCD 2009 Edition, s amended for use in California)

Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume

500

P,

400
TOTAL OF ALL \

PEDESTRIANS 300 ™.
CROSSING N
MAJOR STREET-
PEDESTRIANS 200
PER HOUR (PPH) T~

100

107!

300 400 500 60D 70O 800 800 1000 1100 1200 1300 1400

MAJOR STREET—TOTAL OF BOTH APPROAGHES—
VEHICLES PER HOUR (VPH)

*Note: 107 pph apgplies as the lower threshold volurme.

Figure 4C-6. Warrant 4, Pedesirian Four-Hour Volume {70% Factor)

400
300
TOTAL OF ALL ~
PEDESTRIANS \
CROSSING -
MAJOR STREET- 2% <
PEDESTRIANS
PER HOUR {PPH) T~
e, T 75i
200 300 400 500 800 700 800 900 1000
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR {VPH)
*Note: 75 pph applies as the lower threshoid volume.
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Part 4 — Highway Traffic Signals



California MUTCD 2012 Edition Page 843
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-7. Warrant 4, Pedestrian Peak Hour

700
N
600 N
TOTAL GF ALL 5%
PEDESTRIANS -
CROSSING  * <
MAJOR STREET- S~
PEDESTRIANS 300 g
PER HOUR (PPH}
200
133"
100
300 400 500 600 700 8O0 900 10D0 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
*Note: 133 pph applies as the lower threshoid volume.
Figure 4C-8. Warrant 4, Pedestrian Peak Hour (70% Factor)
400 \b\
TOTAL OF ALL \
PEDESTRIANS  ag0
CROSSING \
MAJOR STREET- .
PEDESTRIANS 200 -
PER HOUR (PPH) T —
\
100 93*
200 300 400 500 600 700 800 900 1000 1100 1200
MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
~Note: 83 pph applies as the lower threshold volume.
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California MUTCD 2012 Edition Page 851
(FHWA’s MUTCD 2009 Edition, as amended for use in California)

Figure 4C-103 {CA). Traffic Signal Viarrants Workshee!
{Averege Treffic Esfimate Farm}

COLUNT DATE
CALC - DATE
DIST COo RTE PM CHK DATE
Maijor St: Critical Approach Speed mph
Minor St: Critical Appraach Speed mph

Speed limit or critical speed on major street traffic > 40 MPh..e e

In built up area of isolated commiunity of < 10,000 population...... s
O URBAN (U

{Based on Estimated Average Daily Traffic - See Note}

URBAM....r v e v veiririsnerne. RURAL e Minimum REq;girements
EAD
CONDITION A - Minimum Vehicular Yolume T
. ‘ehicies Per Day
Satisfied Not Satisfied V;i‘ ﬁ:;suf gLeD;y on Higher-Volume

(Total of Both Approaches} “fgﬁ; %tii'iiiﬁg%%?ﬁ

Number of ianes for moving traffic on each approach

Major Street Minor Street Urban Rural Urban Rural

L O T ST U N T UURR DU RUTR VTP 8,000 5,600 2,400 1,680

2 0f MOME.......ococcevnmrensnes 1 . . 9,600 6,720 2,400 1,680

Z0f MO8t arees 207 MOFE. .. rrareniaes 9,500 6,720 3,200 2,240

T oo ersieeeearseenenrnneneenee 2 0T MOFBL . eiiivrinierinane 8,000 5,600 3,200 2,240

CONDITION B - Interruption of Continuous Traffic ) Vehicles Per Day
Vggﬁ:j%l:g{fg):ty on Higher-Volume

Satisfied Not Satisfied (Total of Both Approaches) l‘?'&% %t:'r ?ctt{ggpéﬁﬁh

Numbet of lanes for moving traffic on each approach

Maijor Street Minor Street Urban Rural Urban Rurat

L SO UV PRUTUOUR RN OR PO 12,000 8,400 1,200 850

P or Mo, e - B 14 484l 18081 4. Al i

o 12 - WU - gl | 3 N Op 14,4890 fLils i 1,608 1,126

R A gl -+ - S 12,5801 8,400 4 el 1,150

Combination of CONDITIONS A+ 8

Satisfied Not Satisfied 2 CONDITIONS 2 CONDITIONS
80% 80%

No one condition satisfied, but folowing conditions

fulfilled 80% or more...........

A B

Note: To be used anly for NEW INTERSEGTIONS or other locations where it is not reasonable to count
actual traffic volumes.

The satistaction of a traffic signal warrant or warrants shall not in iiself require the installation of a traffic conirol signal.

Chapter 4C — Traffic Control Signal Needs Studies January 13, 2012
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Collision Details Page 1 of 1

Case ID# : 4996329

stHighway [v |route J3se [rostmite [ 46621 |

County SAN BERNARDING | City UNINCORRORATED

Date 2010-11-29 Time 14:32

Nearby

TitErse ttion STATE LN & RT 38

Coordinate

Uscation 34,24395944, -116.8089355

Injured

Victims 1 Fatalitles |0

Aleshol NQ Weather | Clear

Primary

Collision Unsafe Speed Involved | v Motor vehicle
with

Factor

| Street View

a0y
3

Swih detica

http://tims.berkeley.edu/tools/query/collision_details.php?no=4996329 12/11/2012



——————— ——— ll
24 HOUR INTERSECTION VOLUME
NORTH-SOUTH ST : HWY 38
EAST-WEST ST : STATE LANE DATE : 12-04-12
i
— NORTH LEG .| SOUTH LEG EAST LEG WEST LEG TOTAL
12:00
6 4 0 1 11
1:00
7 5 7 2 21
2:00
5 0 1 0 5
3:00 -
7 2 3 0 12
4:00
/ 4 10 5 26
5:00
17 6 34 5 62
6:00
59 30 B7 19 195
7:00
96 39 168 33 336
8:00
| 117 a5 177 37 376 -
9:00 . -
127 a1 109 32 309
10:00
140 50 110 19 319
11:00 (
AM 181 54 108 13 356 7
12:00
PM 189 | 56 103 19 367 .-
1:00 k!
176 47 114 19 356
2:00 i
203 73 122 24 422 7
3:00 —
275 66 115 25 481 .7
4:00 ”
243 73 120 18 454
5:00 =
247 57 94 18 416 i
6:00 .
134 45 82 11 272
7:00
88 37 45 7 177
8:00
g7 23 29 8 157
9:00
61 26 26 8 121
10:00 J
28 17 12 3 60
11:00
16 12 6 1 35
12:00
2,526 812 1,682 327 5,347

Prepared by NEWPORT TRAFFI{ STUDTES

zd 99gr6irc09. 99er6c09. dye'z0 ¢l L0 %eQ



. 15 MINUTE COUNTS
NORTH-SOUTH ST : HWY 38

EAST-WEST ST : STATE LANE DATE : 12-04-12
AM I M
NORTH SOUTH EAST WEST TOTAL NORTH SOUTH EAST WEST TOTAL
LEG LEG LEG LEG LEG LEG LEG LEG
1 1 0 0’ 2 12:00 55 1s 20 5 98
0 1 0 0 1 52 14 30 B lo4
2 2 0 1 5 43 S 31 1 84
3 0 4 0 3 39 15 22 5 81
1 1 1 0 3 1:00 39 14 24 4 81
1 ¢ 2 0 3 60 11 33 7 111
g ¥ 1 1 7 31 9 30 4 74
o 4 3 1 B 45 13 27 4 50
2 0 1 0 3 2:00 44 22 26 4 96
1 Q 4] 0 1 65 14 29 7 115
0 o o 0 0 48 17 31 ¥) 103
2 o 0 0 2 46 20 36 6 108
1 1 1 0 3 3:00 63 14 23 4 104
2 1 0 o 3 63 19 33 8 124
3 0 2 o L €6 17 25 ) 114
1l 0 0 0 1 83 16 34 6 139
0 o 2 3 5 4:00 67 15 37 6 125
2 0 1 1 4 &0 20 26 7 113
2 2 2 0 6 63 23 32 1 118
3 2 5 1 11 53 15 25 4 97
7 0 3 1 11 £5:00 87 10 23 4 124
1 2 6 2 11 69 9 22 8 108
6 1 11 1 19 58 17 27 4 106
3 3 14 1 21 a3 21 22 2 78
6 5 7 a 22 6:00 40 13 25 2 80
15 3 i8 3 3% 39 9 23 5 76
17 12 28 4 61 32 15 18 1 67
21 10 34 8 73 23 8 15 3 49
12 10 35 9 66 7:00 36 10 17 2 65
24 8 30 6 658 23 12 1l 1 a7
31 6 59 7 103 1o 8 9 0 27
29 15 44 11, 99 19 7 8 4 38
26 17 34 1é 93 8:00 33 ) 5 3 48
28 9 54 5 96 24 7 11 1 43
33 8 52 B 102 30 6 7 2 45
30 10 37 8 85 10 3 6 2 21
31 15 30 8 84 8:00 23 4 10 1 38
a5 8 20 8 71 19 9 6 0 34
29 8 43 4, 84 7 3 2 4 16
32 10 1s 12 70 12 10 2 3 33
39 9 20 5 73 10:00 8 4 1 2 15
28 14 35 5 82 S 8 6 0 23
ae 14 35 1 88 8 2 4 0 14
a5 13 20 8 76 3 3 1 1 8
38 14 30 3 as 11:00 2 5 4 1 12
47 g 20 2 78 10 2 1 0 13
53 ) 32 41 98 3 2 0 0 5
43 22 26 4 95 1 3 1 0 5

Prepared by NEWPORT TRAFFIC STUDIES
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